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Title & Document Type: 1223A Storage Oscilloscope Operating and Service 
Manuai 

Manuai Part Number: 01223-90003 
Revision Date: August 1979 



About this Manuai 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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■This manual applies directly, tb instruments w|ih 

serial ^umbers up to 1 533G W286. Any changes | ^ 

' ^ made In instruments having serial numbers higher than 
the above number will be found in a ''Manual! Changes** , 
^pplemerit supplied with thk manual. Be sure to 
; /examine this supplemertt fpr any. changes vvhtch apply to 
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SAFETY 



This product has been designed and tested snording to International Safety Requirements. 

To ensure afe operation and to keep the product safe, the information, cautions, and > 
warnings in this manual rriust be heeded. Refer to Section I for general safety consid^tions 
applicable to this product. „ ' . ■ ,, ^ , 

; CERTIFICATION \ ■ v; / y, 

Hevi!ett*?ackard Company certifies that this product met its puhiished specifications at the 
time of shipmen t frorp the factory.' HewietvPackard further certifies that i ts catibration 
measurements are traceable to the United States National Bureau of Standards, to the extent 
aito/ifed by the Bureau's calibration facility, and to the calibratjon facirn^ , 

tiona! Standards Organization members. r 

: '"A; ' V v'"/ :.y : 

^ V;;. : s;^wARRANtvy ''v : . , ■ ■ : 

This Hewlett-Packard product is warranted against defects in material and workmansliip for a ' 
period of one year frorp date of shipment.) During, the warranty period, Hewlett-Packard 
Company will, at its option, either repair or replace products which prove, to be defective. 

For warranty service or repair; this product must be returned, to a service facihty^designated 
oy HP., However , vrarranty service for products installed by HP and certain other products 
designated by HP will be performed at Buyer's facility at no cha^rge within the HP service i 
travel area. Outside HP service travel areas, vyarranty service will be performed at Buyer's, ■ 
facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel expenses, ' 

i;.y ■'■I :;y , ' jy ' y ' y ..•^y,, '' 

For products returned to HR for vvarrant'y service, Buyer,shall prepay shlppirig charges to HP 
and HP shall pay ihipping charges to return the product to Buyer. However, Buyer shall pay 
all shipping charges, duties, and taxes for. produces returned to HP from another epuntry. 

'• LIMITATION OF -i : . ' </' y ' ' vAA:f 

The foregoing warraniy shall not apply to defects resulting from irnproper or inadequate ' 

niaintenance by Buyer, Buyer suppijfd software or interfacing, unauthorized modification 

or misuse, operation ouUide of the environmental specifications for the product, or improper 

site preparation or maintenance. ' ‘I y ’ 

' ’ ^ y 'A ■ . ^ . '■ ' * y- ’• ■ • ■ • I . ' , -'(I 'i'll ' . . . A ■ y ; ■ 

. NO OTHER VVARRANTY IS EXPRESSED OR IMPLIED. HP'SPE^lFlpALLy DISCLAIMS ' 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND, RI^J^^ESS FOR A PARTI A 
• cuLAR PURPOSE...;, '/ A. A ■ ) . ' A ^ ; , .AA:'-A:yir ■' . ' ^ 

,’exclusiveremedies , //'A;y.- ; , v\i y'AA:A :’y'^ ' 

THE REMEDIESPROVipED HEREIN ARE BUYER'S SOLE; AND EXCLUSIVE REMEDIES. 
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT; SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON, CONTRACT, TORT, OR ANY 

'.c^her|legal THEORY, v, ' ' , V Al y.'; ' aA; ' y:y''-^y/ ' i . , ; 
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ASSISTANCE; 



i Product matnienance agreements a^nd other customer assistance agreements are available for 
Hewlett-Packard products.;/ ' ’ a^ ^ ' / 

•■•.'/ ■■'■■I:..: v/'a/' a' ' ' ■ ' y ^ 

1 :^or any asvstaniie, contact yodr n^rej^j Hewlett-Packard Sales and Seh'i^^ 

^Addresses are provided at the b^^^ ■/ . , > 'A^ ,y , 
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ji ind repair of this ;/isirmme/TC w 

« ’• .ThefoHowingge'Kraisareryprvcmjfiariiiiiuai^uuxi¥t^>^:i^>'><a^»"^"'y^.r''-;'r~~-~'—-‘^ — i-— * ^ , ■ .■ _, ■.’ 

^ . Failure totomply with dieseprec^tions or \^ith sf^ecifk warnings e^^^ ^manual vMatessafepistanda^of aes^ ;■-; 

■IjL ' ,: '}.-J.:r^l^!^ .^j !^,^^ri^;^¥, »r ti,i^!n<tr,tmiinrMt>wlett.Pxkar(^ComDariv assumes m pli’ ;% ;,i. | 



SAFETY SUMMARY 

■ i r ' -ri •■<•,.. 



.^’.; comply with these requirements^ ■ ' (>'’ , ' v', .'O. . V. '''.(>, ,i/‘ •,;; 

'*'.V :V'^ J ^ ''v; ; \ ^ ^ '■; Do not operate the instrument in' t^^esencc 

•ff'" GENERAL ^ This is t Safety P V ; 1 

*•'* «u»n%inat {ap nrntc^tiuD aartKtnnt " ' . . i . ' ' . ^ipf^trif^At infirriiiment in such an environment . * 



' international safety standards. ' 






constitutes a cief inite'safety hata’d. 
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comply With the jn^tallallbn seciionl, Additional^ : 

■ : the fbllc^pMng shall be observW ; « r ; 



OPERATION -- BEFORE APPLYING POWER 



unauthoHzed modification lb the instrument 



'-'; ' t 



p V . Do not reniove instrunent w C 

r /operating. j ■-'■'■..•■ 

/ ‘ Before the instrument is switched on, ' \ 

* ■' / all protective earth terminals, extension 

\ f ' ’ cbrds/auto-transformers and devices con- ( / 

® ' necied to it should , be connected to a protec- ■■ 

y \i- tive earth vlaagiound sockeiv Any In^ 

®/ ^ , f- ruptiqn of the protective earti! ground! 

— 1 • ‘ / »; .will cause a potential shock hazard that / • 

^ h / r , * ^ could result in serious personal injury/ / > 

» I / / ’ ■’ / Whenever it is likely that the protectipn ^’V ^ 

'■ / .,/ been lmpaired,\the mstrumeht must be made ,, 

■ ‘s ^ . ' ' ’’ 'inoperative ai^^b^ 

Intended operation. : » J ^ 



nected from Itsr source o? supply/! ’ : 



To prevent CRT irnplbsion, avoid rotigh hand- 
ling or jarring of the instrument. Handling of 
the CHT shall bo done only by qualified / 
maintenance personnel usinc/ appm^ 
safety mask and gloves. : ; - /^ / : .' V ^ i/, ; 
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v\ 1 The apparatus wUI be 

K T 'v y the user io l. 

V ;,gfef JO the instruction manual in order to 

. [ A' protect the apparatus against damage;; . 

' Indicates dangerobs voltages. . 









V yy; r-,. 



-— j ■ Eartli terminal ; :' 



.■‘i-y-. 



' . . ■ . ; rated current' and of the specif ied type V, < , . : . ' 

■.iB’y;^’,,' ; .y.lnormal blow, (time delay, etc.) are 'used for r '•■ . “ 

.'o y* . ry-f . ;' i ,. replacement. The use of repaired fuses and the , , „ ; , 

$tu)rt;^ciiiitiiia of 'fusetid mutt be . , ■ -y. ^. ■■'''- '-y ^ ''rg y , ^ 

woSded! \.-„ ' ’■ • . • •■;> .y;,- /■ l | WAR;NINg |- The warning sign . 

; Adjustments de^ribed in the manual are per- 
V : farm<^d with power supplied to the Jnstrument ^y; 

. / ' while protective covers are repioved. Energy / 

/ ; available at many points may, if contacted, ; i 
; result In personal Injury. : / 
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Any adjustment, maintenance, and repair of the 
/ opened instrument under voltage should be ! ' 
t avoided as much as possible, ahd when inevitable, 

' should be carried out orily by a skilied person 
who isaware of the hazard involved^Do not ■ 
// attempt internal service of adjustment unless 

another person, capable of rendering first aid i 
and resuscitation is present Do not replace , /. 
components with power cable connected; / * 



hazard; It calls attention aO a 
. / ; , '* procedure, practice of the like, which, 

) / ; , / if not cdrreL:ly performed or adhered ; , 

. ^ ‘ ' • to, could result in Injury or IO:i of life :/. 

//■ . : ! / : Do not prcKieed bevonda WAR^ 

/ ; f ; ' sign until th^ indicated conditions V : , 

v; ; are fully underslodb and met ; , 






CAUTION I The CAUTION sign denotts a hazard/ '/ ^ ? 

It calls atterition to an Operating, 
procedure, practice, or the like, which. 

If not correctly performed or adhered / 
to, could result in damage to or destruc-- v , 
lion of part of all of the equipment 



V Do not proceed beyond a CAUTION 
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' General Information 



GENERAL INFORMATION 



1-1 INTRODUCTION 

' ' . ' ' ■ . r , ' • \ 

1-2 ■■< ■ 'This Operating and Service Manual contains 

' Information required to install, operate, test, adjust and 
.service the Hewlett-Packard Model 1 223 A, ' » 

Figure 1—t shows the mainframe and accessories,/ 
supplied. This section covers instrument identification, 
description, accessories, specifications, and other basic 
information. > 

1_3 A microfiche version of this manual is avai-, 

lable on 4 X 6 inch microfilm transparencies (order num- 
ber on title page). Each microfilm contains up to 60 
photo-duplicates of the manual pages. The microfiche 
package also mcludes the latest Manual Changes supple- 
ment as well as all pertinent Service Notes. ^ 



manual. In addition ^to change information, the Manual 
Change sheets may contain information for correcting 
errors in the manual. To keep this manual as up-to- 
date and accurate as possible, Hewlett-Packard rworfi- 
mends that you periodically request the latest Manual . 
Change supplement. The suppiemept for this manual 
' identified with this manuaFs print date and part number, 
both of which appear on this rr»anual‘'s title page. 
Complimentary copies of the supplement are available 
, from Hewlett-Packard. 

. ■ ' ' . ,1 ^ • ' . - ■ ■ 

■ HEWLETT-PACKARD GmbH J 

|1536G 00062 | 

BbBLINGEri .. „ 



1-4 SPECIFICATIONS 



Figure 1-2. Serial Number Plate 




1-5 ‘ Instrument specificatioris are listed in 

Table 1-2. These specifications are the performance , 
standards or limits against which the instrument is 
tested. '/ , ’ ■ : '■ , , ’ ■ 

^ ‘ I, . ■ 

. ? 2 . .■ , ■ ■ • , . ■ ■ ■ \ ■■■ 

1-6 SAFETY CONSIDERATIONS 

t . j ' . ' ■ ' ■ ’ ; 

1_7 ' , , The Moilel 1223A is a Safely Class 1 
> instrument lit Has an exposed metal chassis that is 
directly connected tp, earth via the power supply ■ 
cable). ' 1 ' ' ' 

' 1-8 ' This operating^and service rnanual contain f 

information, cautions, and warnings which must be fodo- 
wed by the user to ensure safe operiitjon and to maintain' 

the instrument ip a safe condition. . ^ 

■ ■ ■ ' ' ' ■ * • ^ . 

1-^9 INSTRUMENTS COVERED BY MANUAL 

» '1-1 0 Attached to the rear of this Instrument is a 
serial number plate (Figure t-2). The first four digits of 
the serial number only change when there is a significant 
change to the instrument. The last five digits are asslgne;d 
to instruments sequentially. The contents of this manual 
apply directly to the instrurnent seriaJ number quoted 
on the title page. For instruments with lower serial, num- 
bers, refer to the backdating informatiori in Section 8 of ^ 
this manual. Forinstruments with higher serial numbers, 
refer to the Manual Change sheets at the end of this 



1^11 DESCRIPTION ' 

1-12 The 1223 A is a dual channel, 15 MHz Wage 
oscilloscope operating in two main modes of operation— 

. conventional mode and store mode. Conventional features 
of ^e1223A include 2rpV/cm to lOV/cm deflection' 
factors elver the full bandwidth; X-Y display capability; 
calibrated sweep times from lOOns/cm to 2s/cm; sweep 
magnifier to expand display up to ten times; variable ^ 
trigger hold-off; ac or dc trigger coupling; and TV sync 
separator. Store features include variable store time; 
variable persistence; variable auto-erase rate; brightness 
and autostore. , , 

1-13 ACCESSORIES SUPPLIED 

1-14^ , The 1223A is supplied complete with the 

, lolibwing items isee Figure 1—1). 



ITEM ' HP PART NUMBER . 

400 mA Fuse for 

230V operation 2110-0340 ' 

800 mA Fuse for / V- 
115V operation 2110-0020 

Power Cable see Figure 1 -3 
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1-15 ACCESSORIES AVAILABLE 

' ' I . ‘ ■> 1 , ' \ 

,1—16 . ’ Accessorier* available are listed 3^ follows: 

, Mode! 10013A 10:1 Divider Probe 

Model 197 A Camera 
Model 10376 A Adapter (for 197 AJ , 

Model 123A Camera i, 

Model 16491 A Adapter (for 123A) 

Model 1230A Logic Trigger V ' , 

' Model 10173A RFI Metal )Mesh Contrast 
'Screen ■ 

' Rack Mount Capabilities: for optimuni rack 

mount solution — contact local HP office. , 



1-17 , RECOMMENDED TEST EQUIPMENT 

' ' 5, . . ; ■ ; 

1—20 Equipment req'ulred to maintain the model 
1223A is listed in Table 1-1. Other equipment can be 
substituted if it meets or exceeds the critical specifica- 
tions listed in the table. ' 



NEMA TYPE 

HP Part NO.8120-134B 



SCHLiKO TYPE 
HP Part No. 8120-1689 




LINE -BLACK ' 

NEUTRAL -WHITE 
GROUND • YELLOW/GREEN 



NEUTRAL- BLUE , 
GROUND • YELLOW/GREEN 



BRITISH STANDARD TYPE 
HP Part No. 8120-1351 



LINE -BROWN 
NEUTRAL - SLUE 
GROUND » YELLOW/GREEN 




Rgure 1-3. Power Cables Available: Plug identification 
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General Information 



; ’ lytod^^ 



Table It-2. Specifications 



MODES OF, OPERATION 



TRIGGERING 



■ Variable Persistence ■ Write ■ Store ■ Auto Store 

■ Conventional ( , 

DISPLAY MODES 

Channel A ^ 

Channel B 

Channel A + B ■ /' 

Channel B IN Vleri^) 

Channels A & 3: CHOP (switching between channels at approxi' 

■’ maielv 300 kHz rate with blankingdwnng switching) . 
^ ALT (A and B displayed alternately on succc»ive 
' ' sweeps), ; ^ 

VERTICAL AMPLIFIERS 

I ■ ■ ’ ' f ■ ' * ' ' \ 

, I ‘ ■■ , : ■ t ' 

BANDWIDTH: IBMHzljdBdown from 50 kHz, ^div reference 
signal from a terminated 50 ohm »urce). r 
Decoupled: dc to, 15 MHz, ' ' 

AeCoupled: 2 Hz to 15 MHz, , , 

Rise Time: 23 ns (measured from 10% to 90% points of 6 div Input 
step from o terminated 50 ohm source). 



INPUT RC (typical): oc and dc; 1 megohm shunted by 30 pF. 
Ground position disconnects input connector and grounds arriplifier 
input. 

i ■ . ■ . 

DELAY LINE: allows entire leading edge of signal to be seen, 

■-^.v , 

DEFLECTION FACTOR iV / 

Ranges: 2mV/div to tOV/div (12 calibrated positfons) in t , 2, 5 , 
sequence, i 

± 3% accuracy with vftj^nier in calibrated position (10 mV/div to 
lOV/div ranges), ^ ' ’ ■ 

± 5% accuracy on 2 mv/div and 5 nriv/div ranges Iwlth’verniers in 
calibrated setting). \ ' 

Vernier: continuously variable between all ranges; extends rnaxlmurri 
deflection factor to at least 25 V/div. V . 

^ Maximum Input Voltage:, 400 V (dc or ac peak) 

' B ■ 

Calibrated X^Y Operation ^A : ' 

, ‘ V V ... ’ ’ •■ 'a 

X;input signal via chnnnel A 
V'input signal via channel B 
Bandwidth: 1 MHz 

Accuracy: i:5%( '’mV/div io 5 m V/div ranges), 

' ± 3% (10 mV/div to 10 V/div ranges), 

X-y Phase Shift: Less than 39 at 100 kHz 

COMMON MODE REJECTION: Typically > 30 dB up to'' 
;1 MHz. ' \ ' 



TIME BASE 

Sweep R-^'iges: O.ips/divjo 2 s/div (22 ranges in 1, 2, 5 sequence). 
Accuracy t ± 4% over full screen with Magnifier control calibrated 
setting. : ' : 

Magnifier; Continuously expandf sweep at least 10 times. Maximum 
usable sweep speed 100 ns/div, >, 



TRIGGERMODES i . 

Internal: dc to 15 MHz on signals causing 1 division or more i' 
vertical deflection, Swee*5- is triggered on: 
channel selected for display, » ^ , 

channel A in A & B mode, i ‘ 

composite signal in A> B mode, y 

External: dc to 15 MHz on signals of 100 mV p-p or more. 

External Input R: approx, 1 megohm. v ^ 

Line: triggers on line frequency. > i 

TV Sync: separator for + or — video; requIi'H 1 cm of video signal 
to trigger; automatic frame (2 s/div to 100 /LCs/div) and line (50/is/div 
to 0,1^/div) select. Usable also os low pass H|ter (attenuates signals ^ 
above 8J<Hz). , 

AUTOfmetic) OFF: sweep Is triggered by internal or. external 
signal, , ' 

AUTO(matlc) ON: bright kjasellne displayed if tri^er signal isobsent 
for longer than 500 ms. ' 

SINGLE: sweep is triggered only once. 

RESET; pushbutton arms sweep and lights indicator. 

TRIGGER HOLD'OFF: time between sweeps cominuously variable 
up to 10 times. Enables triggering on complex signals without loss 
of time base calibration, ' \ ' ^ ‘i 

TRIGGER COUPLING: oc, dc. Ac attenuates signals below 

:..10Hz, . . .. 

LEVEL ANDSLOPE ' ' 

Internal: at any point on maximum 1 2 divisions displayed yifaveforms. 
External: continuously variable form +1V to «7lV on either slope of 
trlgp>*' signal, ' . . , ■ . .. 



STORAGE/ERASE, MODES 

' - . ‘ • , ■ ” ■ • • 

VAR» PERSISTENCE: Persistence contirjously variable from 
0,1s to more than 1 min, ' , 

WRITE: Writing Toeed can be varied with brt I GHTN( bss) control 
from 20 div/ms to more than 200 dlv/ms for the full 8X10 division 
display area; 1000 div/ms can be achieved on an crea of oXB dtvi* 
sioris. ' ’■ 

STORE: Storage time adjustable with the STORE TIME control 
for minimum 10 seconds up to typically 4 hours depending on • 
BBIGHTN(ess) control setting, (Max, rtore time is achieved with 
min. BRIGHTNiess) and max. STORE TIME settings,) 

AUTO STORE: in trigger mode SINGLE, instrument icady to 
catch and store o single event for a cumulative time of at least 
2 hours, typically 4 hours, 

ERASE: Manual ERASE pushbutton and AUTOMATIC E‘RASE 
control. In AUTO ERASE mode, time between erasure cycles is ^ 
variable from Is to 1 min. s ( , 

REMOTE ERASE is activ&'ted by grounding the rear panel RE- 
MOTE ERASE INPUT (or connecting to TTL low level). 

Max, inpiit Voltage; —IV peak to ^ 15V peak. » 

REMOTE ERASE and MANUAL ERASE overrides auto erase cycle, 



CATHODE RAY TUBE AND CONTROLS 

TYPE: post-accelerator storage tube, 8,5 kV accelerating potential; 
aluminized P-31 phosphor (approx. 40/t$ natural persistence). 
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, i \ V ' General Inforripatlon 



, Table 1 “2. Specifications (cont’d.) 

' ' ■ S'-: ■ ' ' ' ' ■ ' . 

GRATICUtEt BX10 division {1 div. « 9.6 mm sq.) Internal 
Braticule wlth B s'ubdivliijns per division on major horizontal and , ^ 

vertical oxes» Additionally, 10% and 90% lines for both 6- and 8- 
division screen heights. 

^ 

Z-AXIS INPUT Ontensiiy Wodulailonl ' 

TTL Low Level or grounding the Input blanks trace of any Intensity. 
Usable up to 1 MHz. ' , j ' . . , 

t. IVtax Input Voltage: -IV peak to V 15V peak, from source capob^^ 
of slnkirig 2.6 mA.* r . ♦ . 

GENERAL > 

PROBE ADJUST: typically 600 mV p p. 2 kHz square wave lor .• 

adjusting probe compensation. . i , i 

BEAM FINDER: returns trace to CRT screen regardless of settings 
of horizontal ar^ vertical controls. 

- ENVIRbNMENT SPECIFICATIONS 

Tewpereture: Non-operating -40 to ^75°C 

■ ^ Operating' 0 to ^5°C within specs. 

] HumkKtyt to 95% rel. humidity at 40°C, .y ' ‘ 

Altitude: to 4600m U 5000 ft). 

• Vlbntlont vibrated In throe planes for 15 min. each with ,25mm 
L 01 Indi), excursions, 10 to 55 Hz. V ‘ , 

POWER flEOUIREMENTS 

100/I20/220/V40V Atl +5% -10%, 48*66 Hz. 70VA. 



Data subject to change 



WEIGHT: Net 1 1.75li9 /25 3^4 lb) ; shipping 15kg (33. lb). ’ • 
DIMENSIONS: NOTES: 1. Dimensions are for rvHwfol Inforrn^^ 

, onlyjfdimcnslor tare required for 

\ ' y^ / building special enuosures, contact 

^ \ \ i ' . your HP field engineer. ' 

■ ( . '' i ‘ 2.'' Dimensions are in millimeters and > 

' (inches). , ' \ 



’ll ■, 




i^2 J 




ACCESSORIES FURNISHED: one blue light filter, one power 
cord, fuses, for 100V, T20V operation and 220V, 240V operation, 
and one Operating and ServIcfl.Manual. ' , 

ACCESSORIES AyAlLABLE: Model 10013A 10:1 Attenua- 
tor Probe, Model 123bA Logic Trigger, Model 197A Camera, Model 
' 10376 A Camera Adapter for 197 A Camera; Model 123A Camera- 
Model 16491 A Camera Adapter for 123 A Gamers. Model 101 73A , 
,RFI Metal Mesh Contrast Screen’ Rack Mount Capabilities: for opil*,^ 
mum rack mount solutloi* - contact local HP Office. ; ' 

Specifications describe the Instrument's warranted performance. 
Supplement characterif tics — identified by the word ‘'typical'^ V^y 
are intended to provide Information useful In applying the ) 

instrument by giving typical, but non-warronted, performance 
pararneters, . ; \ • y 

, , :y ■■■ ^ ^ 
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t SECTION n 
inctaLlAtion 



2-1 INTRODUCTION | 

■ V , t , ■■■>' , \ 

‘ 2—2 ' This section provides installation instruo • 

tions for the Model 1223A Storage Oscilloscope and Its 
' acc^ories. U also includes information about initial 
' inspection and damage claims, preparation for use, and 
■packaging, storage and shipment , " • . 



2-3 ' INITIAL INSPECTJpN 

. ' ^ ' , ’ ■ ■ ' ' ' ■ 

2-4 ' v inspect the shipping container for darna^. If 

the container or cushioning material s damaged. It should 
be kept until the contents of the shipment have been 
checked for completeness and the instrument has been 
checked mechanically and electrically. The contents of , 
the shipment diould be as shown in Figure 1-1 plus any 
accessories that viiere ordered with the instrument. , 
Procedures for checking die electrical operation are given 
In Sectiot^ 3. If the contend are Incomplete, If there is 
mechanical damage or defect. ,o'r If the instrument does 
not pass the operator's checks,] notify the nearest ’ 
Hewlett-Packard SalesZ&rvice office. If the shipping 
container is damaged, or the cushipt.irrg material shows 
signs of stress, notify die crrrier as well as the Hewlett- 
Packard office. Keep die shipping materials fof carrier's 
inspection. The HP office wiil arrange for repair or repla- 
cement without waiting for wttlement. 



2-5 PREPARATION FOR USE 
2-6, , Power Requirements 

,2-7 The '1223A requires a powei’^source of 1 10 V, 

120 V, 220 V or 240, V, +5 %. 7 IO % at a frequency of 
48 to 66 Hz single phase. The maximum power consumpt- 
ion is 88 VA. i 



24iO If the plug on the cable supplied does not fil 
your power outlet, then cut the cable at the plug end 
and connect a suitable plug. The plug should mMt local 
safety requirements and include the foltoviring featur^es: 



; i Minimum current rating of 2A 

' ]‘ | Ground connection 

i : Cable clamp. 

•'’1 , ; ■ >’ 

The colour coding used in the cable will depend on the 
cable supplied (see Figure 1—3). 

■. Ml ■>! ' 

2411'' ' Line Voltage Selection 



CAUTION 

L.— J 

Y' ' . , ■’ 

BEFORE SWITCHING ON THIS INSTRU- 
filENTmake sun that the instrument Is set 
to, the local line voltage. 



nil 



nil 



lOOV 120V 

POSITION POSITION 



220V 

POSITION 



240V 

POSITION 



2-8 Power Cable 

• *' 1 ' 

, 2-9 In accordance ^with mternational safety stan- 

dards, this instrument is equipped with a three-wire ^ 

^ power cable. When connected to an appropriate ac 
^wer receptacle, this cable grounds the instrument 
cabinet. The type of power caWe shipped with each in- 
strument depends on the country pf destination. Refer 
to Figure 1 -3 for the part number of the povyer cord? 
available. ' 



Figure 2-1. Line Voltage and Fuse Selection 
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installation \ ^ ; 

’ ■ ■ . • ' * r ■ 

i , 

2-12' Figure 2-1 provides Instruction for line 
voltage and fuse selwtion. 

' I WARNIN^ , 

To avoid the possibility of iniury or death, the following 
precautions must be followed before the instrument is 
switched on: 

t • ■ . i 

, : J : , 

■ , a. If this instrument is to be energized via an 

' autotransformer for voltage reduction, make 
sure that the common terminal is connected 
/ to the grounded pole of the power source. 

' ' ' 'I 

b. The power cable plug shall only be in- 
serted into a socket outlet provided with a 
protective ground contact. The protective 
action must not be negated by the use of an 
intension cord without a protective corduc- 
tor. 

c. Before switching on the Jnstrument,' the 

, protective ground terminal of the instrument 
must be connected to a protective conductor 
of the power cable. This Is verified by check- 
ing that the resistance between the instru- 
ment chassis and the front panels of all 
modules in the Instrument and the ground 
pin of the power cable plug is zero ohms. 
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2—13 Operating Environment . ’ 

, , 2^14 The 1223A will operate within specifications 

when the ambient temperature Is between (PC and 55^C. 

\ * • ; • • - ' 

n 1 . 

2-15 STORAGE AND SHIPMENT 

2-16 The 1 223A can be stored or shipped at 
temperatures between — 40°C and 75®C. The instru- 
ment should be protected fi om temperature extremes 
which cause condensation within the instrument ' ' 

/' ' t ' > 

2-17 If the instrument Is to be shipped to a , 
Hewlett-Packard Sales/Service Office, attach a tag shoM^ . , 
ing owner, return address, model number and full serial 
number and the type of service required. The original , , 
shipping carton and packaging material may be re-usable 

but the Hewlett-Packard Sales/Setvice office will also 
' provide information and recommendations on materials i 
to be used if the original packing is not available or ' 
re-usable. General instructions for re-packing are as fol- 
lows: ' . • I 

,1. Wrap Instrument in heavy paper or 
plastic. ' , 

2. Use strong shipping container. A^oubte 
wall carton made of 350-pound test mateAal . , 

'.i V ■ ■ 

is adequate. , , ' . ii'/rX- . 

■ \ ^ X '■ - 

3. Use enough shock-absorbing materi jil j{3 ■ 

to 4-inch layer) around all sides of instiriJ- 
ment to provide firm cushion and pre\jent 
^ movement inside container. Protect control 
panel With cardboard. ' 

■ 

4. Seal shipping container securely. 

5. Mark shipping container F R AGl LE to 
encourage careful handling. . 

, 6. In any correspondence, refer to instru- 

ment by model number and serial number. 
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® CONV LED INDICATOR. Indi- 
cates that oscilloscope is in con* 
' ventional mode of operation i.e* 
PERSIST, WRITE and STORE 
are released. 



® STORAGE LED INDICATOR. 

Indicates that oscilloscope is in 
storage mode of operation i,e, 
PERSIST, WRITE or STORE 
pushbutton depressed. 



® ® 



ERASE. Pressing this pushbutton 
erases the written display in PER* 
. ^ SIST,and WRITE modes; also sets 
the sweep to zero and arms, the 
trigger. 



■ RATE. In MAN detent position, erasure can only oc- 
cur either by pressing the ERASE pu^button or 
applying a signal to' the rear panel connector * All 

other positions p^^ovlde a contiriuously variable erase 



. PERSIST. PrWing tiiis pushbutton enables the 
» duiation o( the tr^fce to be varied continuously. 

^ VAR./lncreasw {cw) or decreases (ccw)^the duration 

of ^h'e trace. ' ^ 

^VVRITE., Selects vCrite mode of operation. In this mode 
/ the hrjghtncss can be varied continuously with maxi- 
' mum persistancep 

■ / ; ;/ 

BRIGHTNESS. Increases (cw) or docreases (ccw) the 
brightness ofThe trace in WRITE mode. 

STORE. Pressing this pushbutton stores the written 
display for a time determined by TIME vernier 



TIME. Provides continuous control of the signal store 
time. In fully detent position, AUTO STORE selected 
I e. scope, ready to receive and store a single event for 
up to tvifo hours. To ensure that no signal is present 
at the input before selecting AUTO STORE, the 
operator should: 

a) ground the channel amplifier via or Mi and 

' , position the trace as necessary via and ' 

b) select SINGLE'at 

cl select AUTO OFF at ® 

^d) press ERASE pushbutton 



TRIGGER LEVEL. Selects amplitude point on 
trigger signal that starts the sweep. Pressing this con- 
trol en^tbles the automatic baseline; pulling this con- 
trol switches over to normal trigger. 

HOLD OFF. Provides continuous control of time 
between sweeps. 

, ^ POSITION. Controls horizontal position of display. 

^ TV/NORM. In NORM position, TV Sync separator 
circuit is disabled and instrument triggers on normal 
signals. In TV position, TV Sync Separator is en- 
abled and oscilloscope triggers on the frame (100 us 
or slower) or the line (50us or faster) sync qf a video 
signal applied to channel A or channel B INPUT 
or ® connector;.. 



0 
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o -/+. Selects negative or positive slope of trigger signal 
to start the sweep. 

O TIME/DIV. Controls sweep speed. With expander 
control in calibrated position, dial setting of this 
control indicates the time it takes for a spot on the 
CRT to move one horizontal division. Setting of this- 
control also determines TV SYNC LINE or FRAME 
lock. ' 

EXPANDER. Clockwise rotation of this control 
expands the trace up to a factor of 1 0. Sweep speeds' 

' established by TIM E/D IV control settings are no 
longer calibrated with this control out of CAL detent. 

^ RESET LED INDICATOR. Lights when trigger is 
armed. , 

RESET. Pusbutton to arm the trigger circuit in single mode. 

PROBE ADJ. Provides approximately 2 kHz, approxi- 
mately 0.5V squa|;e wave for divider probe compensation, 

^ CONT/SINGLE. In SINGLE, sweep triggered only 
once, must be reset (via manually; in CONT, 
sweep ^cles continuously with AUTO ON selected. 

CHOP/ALT. Position CHOP presents separate display 
’ of each input. Both inputs are displayed during the 
same sweep by switching between each channel at 
approximately 300 kHz ralte. This position should be 
used to display low frequency signals. Position ALT 
displays each channel on alternate sweeps. This 
position should be used to display high frequency 
signals. 

®^A. Provides X-Y- display capability. Channel B . 
input signal provides vertical deflection and 
channel A input signal provides I horizontal deflection. 

® EXT TRIGGER. BNC connector for external input 

trigger signal. , . , i t 

EXT. Pressing this pushbutton selects external sync 
signal applied to EXT TRIGGER connector ^ to 
trigger the sweep. When this pushbutton and I NT 
pushbutton are simultaneously released, then 
' line power supply frequency automatically selected 
to trigger the sweep. 

INT. Pressing this pushbuttori selects an internally 
generated sync signal to trigger the sweep. 



^ DC/AC. In DC, couples externa! trigger signal direct- 
ly. In AC, capacitively couples external trigger sig- 
nal. 

^ ■ f; ■ , I 

® INPUT. BNC connector for channel B input t 

_ 

® GND. When pressed, this pushbutton disconnects the 
input signal applied to channel B and grounds the 
input to channel B vertical preamplifier. 

® AD/DC. Selects capacitive (AC) or direct (DC) coup- 
ling of the input signal to channel 8 vertical pre^ 
amplifier. 

B INV. When pressed, inverts the polarity of 
channel B input signal. Can be used for A-B 
operation. • 

® B (VERTICAL DISPLAY). Selects input signal 

applied to channel B to be displayed on CRT. When 
A olso selected, then internal triggering occurs 
on input signal applied to channel A 

® A (VERTICAL DISPLAY). Selects^ input signal 
applied to channel A to be display^ on CRT. 

1 A+B.,When pressed presents algebraic addition (A^-B) 
of input signals applied to channel A and channel B. 

INPUT. BNC connector for channel A input. ‘ 

^ GNDi When pressed, this pushbutton disconnects the 
input signal applied to channel A, and grounds the 
input to channel A vertical preamplifier. ' 

^ AD/DC. Selects capacitive (AC) or direct (DC) coup- 
ling of input signal to channel A vertical preamplifier. 

VO LTS/DiV. Selects channel A vertical deflection 
factor necessary for calibrated measurements when 
vr;rnier is in CAL detent Dial settings indicate 
voltage amplitude required for one division of vertical 
dtH'Jection. ^ 

^ VERNI ER. Provides continuous adjustment of 

volts/d IV between calibrated position i of VOLTS/D IV 
control ©. , 

VOLTS/DIV. Selects channel B vertical deflection 
factor necessary for calibrated measurements when 
vernier O is in CAL detent Dial settings indicate 
voltage amplitude required for one division of vertical 
deflection^ 



VERNIER^ Provides continuous adjustments of 
volts/div between calibrated positions of VOLTS/DiV 
control ® . 

CHANNEL A POSITION. Controls vertical position 
of channel A display. , 

CHANNEL B POSITION. Controls vertical position . 
of channel’B display. 

I' ■ " ^ ■ 

LINE. Applies primary ac power to the instrument 

BEAM FINDER. Returns display to viewing area of 
,, the CRT^ regardless of settings of vertical and hori- 
zontal controls. 

FOCUS. Controls sharpness and clarity of beam. 

INTENSITY. Controls brightness of the beam. 

REAR PANEL"?! This connector provides a con- 
venient ground point for test instruments being us^ 
for adjustment or performance checks. 

REAR PANEL FUSE HOLDER. Accepts standard 
fuses to provide instrumerit protection in case of 
current over-load. An 800 mA slow-btow fuse rpust be 
used when operating from 1 10 V/120 V power source. 
A 400 mA fuse is used when operating from 
' 220 V/240 y power source. 

® REAR PANEL LINE SELECT SWITCHES. These 
switches connect the internal power transformer to 
accept the primary power source voltage. BOTH 
SWITCHES must be set to the position marked for 
the power source you are using. i 

® REAR PANEL POWER RECEPTACLE. A thr^ 
prong receptacle to provide chassis ground through 
the power cable for operator protection. 

® REAR PANEL REMOTE. ERASE. BNC connector 
for permitting erase signals to be applied. Contact 
with ground will activate a single erase cycle. 



f^EAR panel Z: A banana jack that permits inten- 
sity modulation (Z-axjs) voltages to be applied. A 
+5V signal, applied to the Z input will blank a trace of > 
any intensity. ' , , , , ' 

I , , . 

TRACE ALIGN. Local magnetic fjeld compensation. 
Adjust for horizontal baseline. 
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3-1 INTRODUCTION 

' » ■ 

3-2 This operating section explains the functions of 

the controls and indicators of the Model 1223 A Storage 
Oscilloscope. Front and rear panel controls and connectors ^ 
are identified and briefly described in Figure 3—1. A more 
detailed description of the control and connector functions 
is given in the following paragraphs. Also included in this 
section is an Operator’s Check, to enable the operator to 
, make quick evaluation of the instrument's main functions, 
and Ooerator Maintenance information. , 

3-3 SPECIAL OPERATING CONSIDER- 

ATIONS 

'3—4 Prior to operating the Model 1223 the oper- 
ator should familiarise hirnself with the controls and connec- 
tors by reading this section in its entirety* 




To reduce the risk of CRT burns, follow the ^ , 

^ operating instructions carefully, ^ 

3—5 The following steps must be taken before apply- 
ing power to the Model 1 223 A. 

a) Read the safety summary at the front of this 
manual* 

b) Be sure the povye: selector switches are set 
properly for the power source being used to 

i avoid Instrument damage* 



; ’ : CAUTION 

Do not change the UNB SELECTOR Switch 
setting, with the instrument on or with power con- 
nected to the rear panel, 

i 

3-6 PREOPERATIONAL ADJUSTMENTS 

3-^7 INITIAL TURN-ON 

3—8 To place the Model 1223A into operation, 

perform the following steps- 

a) Press TRIGGER LEVEL to AUTO ON and set 
control to mid-range. , 



b) Press I NT pushbutton. 

c) Press VERTICAL DISPLAY A pushbutton. 

NOTE , 

All other pushbuttons are released^ 

d) / Set channel A and channel B vertical POSITION 
" ' corttrols to mid-range. 

e) Set horizontal POSITION control to mid-range. 

1 f) ' Set channel A and channel B VOLT/DIV 

switches to 5V, and set verniers to CAL detent 

g) Set TIME/DIV switch to 1ms and set vernier to 

CAL detent. , ' 

h) Set FOCUS control to mid-range. 

i) Set INTENSITY control to mid-range. 

. . j) Set HOLD OFF fully CCW. 

k) Check that AUTO STORE is not selected. 

'•) Apply operating power and allow one hour's 
, warm-up time for accurate measOrements 

/) 5.) within the specified operating environment - , 

3-9 OPERATOR'S PERFORMANCE 

CHECK 

3—10 The operation of the Model 1223A can be 
checked without use of additional test equipment. These 
operating tests will functionally check each of the display 
modes and the front-panel controls. To check the specifi- 
cations listed in Table 1-2, refer to SECTION IV for per- 
formance checks. The operation check must he performed 
in the sequence given. Do not attempt to start a procedure 
in mid-sequence, because succeeding steps depend on con- 
, trol settings and results of previous steps. If any of the 
results are unobtainablo, refer to SECTIONS IV and V, 
Performance Checks and Adjustments respectively. 

The following procedure begins by assuming the control 
settings from the end of the turn-on procedure (para. 

a| ‘ Depress BEAM FINDER pushbutton and oper- 
ate INTENSITY control to bring baseline 
’’ into view. ' 

b) Operate POSITION controls to centre baseline. 

c) ' Switch TIME/DIV control through ail ranges 

and check that auto baseline is always visible. 

d) Press VERTICAL DISPLAY A and B pushbuttons 
simultaneously.',^ 



3-1 





Operation 




.1 



^ ■ : ■ ■ ■ ^ ' ' . ■ ^ 

Model 1223A 



. ,e) Switch from CHOP to ALT and check that two 

traces remain visible. (Depending on TIME/DIV 
setting, the traces may appear as dotted lines 
in CHOP mode.) 

f) Press CONT/SINGLE pushbutton. No display , 
should be visible on-screen. 

g) Press RESET. One sweep should occur .with the 
RESET LED lighting during the sweep (although 
only visible at lower sweep ’speeds). 

h) SetTIME/DlVto.ls. 

i) Priis RESET and adjust INTENSITY control 
for normal brightness. 

< j) Set yAR. control CCW. 
k) PressPERSIST. pushbutton. The screen should 
be evenly flooded light green. 

, I) Press ERASE pushbutton. 

m) Slowly turn VAR CW in small increments - 
pressing ERASE after each Increment. The spot 
tail should become longer and the screen become 
darker. 

NOTE 

tf spot blooms, then reduce INTENSITY. 

n) > Press ERASE pushbutton. The baseline should 
' b^ written and remain on-screen for minirrium 

1 minute. . 

o) ’ Press WRITE pushbutton. r 

p) Press ERASE pushbutton. The baseline should 

. , bewritten. ' 

' q) Set TIME fully CW (not to AUTO STORE 
, detent). i ^ > 

r) Press STORE pushbutton. No baseline should 
be visible. 

> . s) Turn TIME slowly CCW. Baseline should become 
visible and then brighter. 

t) SetTIME to AUTO STORE detent, and press 

• WRITE pushbutton.. The screen should be 

> dark and no signal visible. 

u) Slightly adjust channel .A vertical POSITION 
control. 

v) Press RESET pushbutton. The spot should be 

visible for one sweep. ^ 

w) Turn TIME out of AUTO STORE detent. Two 
baselines should be visible with normal bright- 
ness. 

3-11 CONVENTIONAL MODE OF OPERA- 
TION 

3—12 Selection of this mode disables the storage 
controls (ERASE, PERSIST. WRITE and STORE) of the 
instrumenL It will now function as a conventional'general- 
(xirpose oscilloscope. (Switching from a storage mode to 



conventional mode is accomplished by gently pressing 
the PERSIST, WRITE, or STORE pushbuttons until 
tite depressed pushbutton is released). 

3-13 ' VERTICAL DISPLAY 

I ' ' 'I 

I 

3 _t 4 These pushbuttons select the type of vertical 
display. Input signals may be displayed either singly or simul- 
taneously as explained in the following. 

3-15 Pushbutton A displays channel A input signal. 

3-16 Pushbutton B displays channel B Input signal. 

■■I ' . ; ■ , ' ■ 

3-17 Pushbuttons A and B ,(A&B) together display 
dtannel A and channel B Input signals simultaneously. 

' . V ' > ■’ 

3-18 Pushbutton A+B displays the algebraic sum 
of channel A and channel B inpyt signals. 

3-19 Pushbutton B IN V displays in inverse polarity, 
the channel B input signal. B INV with A+B displays the 
difference, between A and B input signals. ■ , 

3-20 INPUTCOUPLING 

) 

3-21 The AC/DC pushbuttons^ (located above INPUT 
BNC connectors) selected either capacitive (AC) or direct 
I (DC) coupling of the input signal to the vertical ampli- 
1 fiers. The pushbuttons should be in DC position when view- 
ing long duration pulses or dc levels of waveforms. AC 
should be selected when viewing % waveforms having targe 
dc levels. 

3-22 The GND pushbutton is used to disconnect the 

signal source from the amplifier input and at the same time 
ground the amplifier input. This pushbutton can be used to 
establish a reference. 

3-23 TRIGGER HOLD OFF 

3-24 This control varies the time between sweeps up 

to 10 times. It is particularly useful for stable triggering on 

complex signals. ' . 

1 

3-iS TRIGGER LEVEL 

3-26 This control selects the pojnt on the trigger 
signal that starts the sweep. Triggering point is adjustable at 
any jevel on the displayed waveform (maximum 10 divisions) 
if INT trigger selected. If EXT trigger selected, the trigger' 
point is adjustable between +1 V and -IV on either slope of 
the trigger signal. 
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3-27 An additional function of this control ts selec- 
tionof AUTO ON/AUTO OFF. AUTO ON selection enables 
the automatic baseline and is normally used In conjunction 
with the input GND pushbutton for establishing a reference 
I'i pine.AuTOOFFselecttonisfornormal triggering, especially 
^ . at low frequencies, ' 

3-2B TRIGGER COUPLING ' 

3-29 Direct coupling (DC) Is normally used for 
trigger signals from dc to 10 Hz, Capacitive coupling (AC) 
is normally used for ac trigger signals over 10 Hz, If AC Is 
selected for trigger signals below 10 Hz, then the trigger 
signal is attenuated, 

3-30 CHOP/ALT . 

' I 

3-31 , This pushbutton Is only functional when both 

VERTICAL DISPLAY pushbuttons A and B are depressed. 

In CHOP mode, both channel A and B inputs are displayed 
during same sweep by switching between each channel at 
300 KHz rate. This mode should be us^ to display low 
frequency signals. Position ALT displays each channel on 
alternate sweeps and should be used to display high frequen- 
cy signals. 

3-32 TV/NORM 

J I . . I 

3—33 Thispushbuttonprovidesaconvenient means of 

viewing TV signals. When JV selected, the oscilloscope will 
trigger on the line or frame signal depending on the setting 
of the TIME/DIV switch. In the .l^/s-BO/is range, triggering 
is on the line signal, in the 100p$-.6s range, triggering is on 
, each frame pulse. i 

3—34 A special use of the TV position Is when the TV 
sync separator is needed as a low*pass filter. If triggering 
I from a noisy or complex source, the TV sync separator can 
be used to reject components above 20 KHz. 

NOTE 

If line pulses are negative with respect to video * 

information, then —/i- switch should be in — 

^ poation for optimum display. Similarly + should ; 

be selected when tine pulses are positive with 
respect fo, video information. 

3-35 If NORM select^, then the instrument triggers 
over the full trigger frequency range, 

3-36 BEAM FINDER 

3-37 Pushing this pushbutton reduces amplifier gain 

enough to return the beam to the vlewirrg area. This enables 
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the operator to locate the beam and determine the action 
' necessary to centre a display via the POSITION controls. 
When centered properly, the beam remains on the CRT 
when the pushbutton is released. 



CAUTION 

If no beam is visible when BEAM FINDER 
is pressed, carefully adfust INTENSITY 
until a beam is observed. 



3-38 ’ STORAGE MODE OF OPERATION 



3-39 Storage mode of operation is selected by pres- 
sing one of PERSIST, WRITE or STORE pushbuttons. These 
pushbuttons are mechanically interlocked so that only one 
can be engaged at any one time. 






I CAUTION 



When not actively using the I223A or when auto 
baseline is displayed for long periods, switch to 
PERSIST mode with minimum persistence (VAR 
control CCW). This eliminates the possibility of 
burning the mesh because the signal is being con- 
tinually erased; also, any irregulatlties in contivl ) 
settings can be quickly distinguished in this mode. > 



3-40 PERSIST 

3-41 The use of variable persistence mode is pri- 

marily for elimination of flicker at low frequency opera- 
tion, thus enabling the operator to view a stable contin- 
uous trace. . : 



3-42 The VAR control provides a means of control- 
ling the CRT trKe ilecay-rate. Using this capability, slow 
moving signals can be made to create a full true pattern by 
adjusting decay-rate to the appearance of the next trace, 
thereby eliminating flicker. 

3-43 Having found the optimum persistence (decay- 
rate) setting, the operator can view for longer periods of 
time by: 

* ') 

a) pressing WRITE pushbuttpn 

then \ 

b) pressing ERASE pushbutton (RATE control in 
MAN detent position) thus enabling the signal 
to be written again with maximum persistence 

then *' 

c) pressing STORE pushbutton* The stgnai can 
now be viewed for up to 2 hours* 








Operation « i . 

^ ' ■ ' f 

On reUirntng to PERSIST mode, no re-adiustment of the ■ 
VAR contfol is necessary. 

3-44 WRITE 

3-4B The WRITE mode Is primarily for writing the 

single-shot event, and as such, the CONT/SINGLE i ish-’ 
button Is normally set to SINGLE in this mode^ ’ 




Before switching to WRiTE rr)ode with CONT^ ^ 
lected, ensure thet INTENSITY control is ad jus- 
^ ted for low intehsity. ' \ 

■ 1 

3-46 In this mode, a signal is automatically written 
with maximum persistence (over 1 minute) and the VAR per- 
sistence control Is disabled, 

' A . : ■ . I ' : 

3-47 The BRIGHTNESS control provides a 
means of controlling ^e write-rate (from 20 div/ms to over 
200div/ms)^.Thesettintiof thiscontro'l determines the speed 
of the single-shot event that can be dearly displayed, 

3-48 If the operator has approximate knowledge of 
the pulse parameters of the single-shot event, then an’opti- 
mum display can be obtained by first simulating the event, 
usirtg a pulse generator, and then adjusting the INTENSITY 
and BRIGHTNESS control as required. ’ 

3-49 ’ Once an optimum display of the event is ob- 
tained the operator can vle\lv for longer periods either by: 

a) pressing STORE pushbutton, in which case the 
display remains on-screen for up to at least 2 , 

hours, depending on the settings of the STORE 
TIME and BRIGHTNESS controls. 

1 or , 

' b) selecting AUTO STORE by the TIME control 
r which causes the signal to be stored but not 

displayed. Turning the TIME control out of the 
AUTO STORE detent then makes tfie signal 
' visible for a time determined by the settings of 

the TIME and BRIGHTNESS controls. In this 
case the total storage time (visible and non- 
> visible} does not exceed 2 hours. 

3— BO . Multi-signal comparisons can be conveniently 
made In WRITE mode by: ^ 

a) Setting TIME/DIV control as required. 

b) Select VERTICAL DISPLAY A. ^ 

c) Set VOLT/D I V switch for channel A as required. 

d) Set CONT/SINGLE to CONT. 
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e)' Apply signal to channel A INPUT. 
f| / Adjust POSITION controls to locate trace in the 
top half of the screen. 
g| Set CONT/SINGLE to SINGl,E.' , 

’ h) Apply signal to channel A INPUT, ' 

i) , Adjust vertical POSITION control such that/ 

second signal can be written without over - 1 
writing the signal written in step '‘h*'. 

j) Press RESET pushbutton. 

’ k) Apply second stgnaf to channel A INPUT, 

l) ■ Repeat steps i to k for as many times as trace 

can be written without overwriting the previous 

trace. ' , : /' ,■ 

m) For longer view times, switch to STORE mode 
' I as described in para. 3-49. 

3-51 STORE 

3-52 The STORE mode enables the operator to view, 

for extended periods of time, a signal already written In 
WRITE mode. By selecting this mode, the operator disables 
the channel A and B INPUTS.'and also disables the ERASE 
functiort. , > 

' 1 ■ I , ' 

3r-53 The time, for which a signal can be stored is de- 
termined by the settings of the TIME and BRIGHT- 
NESS. Whilst in STORE mode, these controls can be 
adjusted for optimum dlsplay/store-time. (Refer to Table 
'1-2 for exact specifications of store-time.) 

'3-54 AUTOSTORE 

3-55 The AUTO STORE mode only functions when 
the Write pushbutton Js depressed, and enables the 
oscilloscope to automatically store (non-vlsible) a single-shot 
event ■ , ^ 

3-56 In this mode, the ,E RASE function is disabled.' 



3_57 Although AUTO STORE mode can be selected ' 
after the single-shot event is written on-screen (as described 
in para. 3-49), it is normally selected prior to the event 
occurring. In this case, the operator should ensure that the 
expected signal can be written on the CRT i,e. INTENSITY 
and BRIGHTNESS are properly set. This can be 
done by switching out of AUTO STORE to WRITE mode, 
then simulating the expected signal using a signal generator. 
Having determined the optimum settings of the INTENSITY 
and BRIGHTNESS controls, the operator should 
cipar the CRT screen prior to returning to AUTO STORE, 
The following procedure ensures that this Is done; 

■ ■' I ' 

I ■■ ■ : 

a) Press GND pushbutton (s) of the channel (s) ^ 
being used, 

b) Select AUTO OFF at the TRIGGER LEVEL 

control. * 
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. c) Press ERASE pushbutton. Note that RESET 
LED lights. , 

’ d| Set TIME control to AUTO STORE detent, 
e) Release GNDpushbuttonIs). 

When the event Is captured and stored, the RESET LED is 
extinguished. 

3-58 ERASE ' 

• t * ' 

3-59 The erase cycle removes the written display .and 

only functions In WRITE and PERSISTENCE modes. 

, , , ,\ ’ ' 

, 3-60 When the VAR control Is set to MAN detent^ 
erasure occurs either when the ERASE pushbutton is de- 
pressed or when the rear panel REMOTE ERASE Input is 
connected to ground. In both cases the sweep is set to zero 
independent of beam position. 

NOTE 

A single remote erasure 7s initiated by a n^ative 
going edge to ground. Should the REMOTE 
ERASE input remain connected to ground, the 
’ front panel erase controis are rlisabled and no \ . 

further erasure can occur until the REMOTE 
ERASE input goes positke again, 

'* t ^ ' 1 ' I ' ' 

3—61 ’ All other positions of the VAR control (other 
than MAN detent) provide a contiriuously variable, auto- 
matic erasure rate. 

I . . . » • ’ 

3—62 Each erasure, whether automatic, manual or re- 
, mote, cau«s the sweep to be set to zero and the trigger to be 
armed. Because of this timing relationship between erasure 
and sweep circuitry, a start reference point (end of sweep) 
needs to be established when SINGLE sweep selected, 
AUTO OFF selected, and switching from MAN erase to 
auto erase. This is accomplished either by: 

a) Pressing ERASE pushbutton after going to auto- 
erase. This sets the sweep to zero and arms the 
trigger. The next trigger initiates a sweep and the 
auto erasure proceeds at the end of that sweep. 

or 

b) . Pressing RESET pushbutton after going to auto 

erask This also arms the trigger. The next 
trigger then initiates a sweep and the auto erasure 
, proceeds at the end of that sweep. 

3-63 If switching from MAN erase to auto erase 
wheriyn SINGLE syveep and AUTO ON selected, then no 
' trigger signal need be applied after pressing ERASE or 
RESET pushbutton. 



. V ' Operation 

3-64, CONT/SiNGLE I 

• 3—55 This pushbutton enables selecttpn of continuous ^ 

sweep' or single sweep operation. The CONT position is 
normally used for PERSIST and CONV modes of operation; 
the SINGLE position Is normally used for WRITE and AUTO 
STORE modes of operation. ; 

3-66 When CONT is selected together with AUTO 
ON, then baseline Is always displayed.. A channel input 

signal of approx. 2Hz or higher overrides auto operation and 
produces a stable display, although adjustment of TRIGGER 
LEVEL control may be necessary. If AUTO OFF selected, , 
a trigger signal (to channel INPUT or, EXTERNAL INPUT) 
is always needed to generate a sweep. ’ , 

■ ' ' 

3-67 WhenSlNGLE is selected, one sweep'DCcurs and 

the trigger circuitry must be armed by operation of the 
RESET pushbutton before another sweep can occur. Indica- 
tion that the trigger circuit is armed is then given by an 
llluminatedRESET LED (light' emitting diode). Also in 
SINGLE selection, repetitive operation of the RESET 
pushbutton integrates the signal display up to a convenient 
brightness. 

3-68 RESET 

3-69 > The RESET pushlautton is for arming the trigger 

when in single sweep operatlort. Indication of ah armed 
trigger is given by an illuminated LED. 

3-70 PROBE COMPENSATION ^ 

' 3-71 The Model 1223 A provides high input impe- 

, dance and low Input capacitence. However, when a probe 
\$ used to feed signals from the circuit into the oscilloscope, 

' the probe output must match the oscilloscope input. 

is' * 

3—72 A, probe such as the HP Model 10013A Divider 
Probe provides the required compensation adjustment in 
the form of a screwdriver adjustment in the body of the 
probe. The oscilloscope PROBE ADJ provides an approx- 
imate' 2 KHz and approximately 0.6V p-p square wave out- 
put, which can be used as follows for probe compensation: 

a) Connect the probe input to the.PROBE ADJ 

output, and attach probe cable to channel A 
INPUT. ' 

b) Adjust TIME/DIV and channel A VCLtS/JiV 

controls such that 2 full square wave cycles are 
easily visible. , , 

c) Adjust the probe for the correct square • 
wave display shovvn in .Figure 3-2. 
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i r - 

Over* 1 , Correaty 

compensated adjusted 

Figure 3—2. , Probe Compensation. 



Under- 

compensated 






3-73 OPERATOR'S MAINTEN/\NCE 

3-74 1 The only maintenance the operator should nor- 

mally perform is replacement of the primary power fuse 
located on the rear Heat Sink Assembly At. For instruc: 
tions on how to change the fuse, refer to SECTION II, 
Line Voltage Selection. 






CAUTION 



Make sure that only fuses with the required rated 
current and of the specified type (normal blow, 
time delay, etc.) are used for replacement. The 
use of repaired fuses and the short'Circuiting of 
fuseholders must be avoided. 



■ ■) 
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INTRODUCTION 



SECnONIV 
PTOFORMANCE TESTS 

4--7 PERFORMANCE TESTS 




4-2 The procedures in this section test the electrical 
performance of the oscilloscope using the specifications of 
Table 1—2 as performance standards. All tests can be per- 
formed without access to the interior of the instrument. A 
simpler operational test Is Included in Section III under 
operator's checks. 




\ 





4-3 EQUIPMENT REQUIRED i 

4-4 ' Equipment required for the performance tests is 

listed in T?bleT— 1, Recommended Test Equipment. Any 
equipment that satisfies the critical specifications given in 
the table may be wbstituted for the recommended modeHs). 



4-5 



TEST RECORD 





4-6 Resultsof the performance. tests may be tabula- 

ted on tlie Test, ReconJ at the end of the test procedures. 
The Test Record lists a!i of the test^ specifications and 
their acceptable iintits. Test results recorded at incoming 
inspection can be used for comparison in periodic mainten- 
ance, troubleshooting, and after repairs or adjustments. 



i 




4—8 The performance tests given in this section are 
suitable for incoming inspKtion, troubleshooting, or preven- 
tive maintenance. Du.'ing any performance test, all shields 
and connecting hardvi/are must be in place. The tests are 
designed to verify the published instrument specifications, 
perform the tests In the order given and record the data on 
the test card and/or in the data spaces provided at the end of 
each procedure. 



NOTE 

' The oscilloscope must have a warmup time of 
t hdur and the line voltage must be within +5%, 

-10% of nominal if the performance tests are 
to be considered valid, 

4-9 ' Each test is arranged so that the specification is 

written as it appears in Table 1 -2. Next, a description of the 
test and any special instructions or problem areas are inclu- 
ded. Each test that requires teh equipment has a setup draw- 
' ing and a |ist of the required equipment. The initial steps of 
each procedure give control settings required for that par- 
;/ ticular'test , ' 
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4-10 CHOP/ALTERNATE AND BEAMFINDER TESTS 



SPECIFICATIONS; 



Deamfinder returns trace to CRT screen regardless of settings of horizontal and vertical POSITION controls. 



PROCbbURE: 



t, Set the 1223A controls as follows; 

OPERATING MODE I CONVENTIONAL 

CHANNEL A(B) POSITION^. ... as required 

VOLTS/OIV IV/DIV IIV/DIV) 

VERNIER CAL (CALI 

INPUT COUPLING '. AC . (AC) 

. VERTICAL DISPLAY . A&B' 

TRIGGER LEVEL... AUTOON 

trigger MODE ...... INT/ +/'NORM/ AC 

B^;^ ;J.. OFF 

CHOP ALT ; CHOP 

CONT SINGLE ..... . CONT 

POSITION as required 

HOLDOFF CCW 

TIME/DIV ......... lOms/DIV 

Magnifier; — — CALposition 

2. Set trigger LEVEL control for free-run and adjust vertical controls so that two traces are visible on- 
screen (CHOP mode). ! ' 

3. Press CHOP/ALT pushbutton. Both traces should be visible alternately on-screen (ALT Mode). 

1 * 

4. Release CHOP/ALT pushbutton. 

5. Turn CHANNEL A POSITION control CW. CHANNEL B POSITION control CCW and horizontal POSI- 
TION control CW. Both traces should be off-screen. 



6. Press BEAM FINDER pushbutton. Both traces (dots) should return to the CRT screen. 
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4-11 CHANNEL A/CHANNEL B. INPUT COUPLING AND AUTO ON-OFF BLANKING TESTS 

SPECIFICATIONS: , ■ ' 

' AC, DC, or GND. Ground position disconneqts input connector and grounds amplifier input. 

In AUTO OFF and no' input signals applied “ ho display. 




Figure 4-1. Input Coupling and Auto On-Off Blanking Test Setup. 



EQUIPMENT; 



Squarewave Generator. 



' BNCTee. 






PflOCEDURE: 




1 ’ ’ 

i • 


1. : Set the 1223A controls as follows: 






OPERATING MODI: 

CHANNEL A(B) POSITION ^ . . . 1 

VOLTS/DIV 




. . . CONVENTIONAL 
. i ., Trace centered (Trace centered) 
... 1V./DIV (IV/DIV) 


VERNIER . 




... CAL (CAL) 


INPUT COUPLING .. ^ 
VPRTinAI DISPLAY .. 




... DC (DC) 

... CHANNEL A 


TRIGGER LEnI-EL . . . . 

TPinf^PR MfinF 




... AUTO OFF 
. . . INT/+/NORM/AC 


rA \ OFF 


‘♦A ^ 

, . CHOP ALT 

PONT SINGLE ' 




. . .. CHOP 
CONT 


POSITION^^ . . . : 


. 


, V • ♦ as required 


' HOI n OFF 




ccw 


TIMF/niV ... . . . . . 


, 


:. .. 20ms/DIV 


' MAGNIFIER 




. .. / CAL position 



2. Connect the Squarewave Generator to the 1223A as shown in Figure 4-1. 
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3. Set the Squarewave Generator controls so that a squarewave is applied to CHANNEL A and 
CHANNEL B inputs and amplitude Is adjusted for a 6 division vertical display. 



4. Adjust TRIGGER LEVEL control in AUTO OFF for a stable display. 

5. Release input coupling AC/DC pushbutton. The displayed squarewave should be 'differentiated. 

r\ Press CHANNEL A Gislo pushbutton and checit that the display is completely blanked. 

' - 1 

7. I Switch TRIGGER LEVEL to AUTO ON. The auto baseline should be displayed. 

8. Release CHANNEL A DISPLAY pushbutton, press CHANNEL B DISPLAY pushbutton, and repeat steps 
3-6 for channel B. 




i 



■) ■ » 



1 
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4-12 DEFLECTION FACTOR VERNIER AND X-AXIS CALIBRATION TESTS 

SPECIFICATIONS: , 

■ : ■ ■ I t , • • • * 

2mV/DIV to 5mV/DIV Range ± 5% 

10mV/DIVto10V/DIVRange±3%l% , 

VERNIER: Continuously variable between all ranges; extends maximum deflection factor to at least 25V/cm. 




' ■ VOLTMETER 
CALIBRATOR 



A B EXT 

it • •, ’ 



Figure 4-2 Test Setup for Deflection Factor/Vernler/X-Axis Calibration. 



EQUIPMENT:' 



Voltmeter Calibrator. 



PROCEDURE: 



■ ‘ 1.. Connect t^e Voltmeter Calibrator, to the 1223A as shown in Figure 4r2, and set the 1223A controls as 

follows: , 

' ’ ‘ ' . ' » ' 

■ OFIRATING MODE '..CONVENTIONAL 

CHANNEL A(Bi POSITION^ trace centered (trace centered) 

. ' VOLTS/DI V ^.... as required 

, VERNIER... CAL (CAL) 

INPUT COUPLING AC (AC) 

VERTICAL DISPLAY CHANNEL A . 

. TRIGGER LEVEL as required 

TRIGGER MODE INT/+/NORM/AC 

.....OFF 

CHOP ALT CHOP 

CONT SINGLE CONT 

POSITION^K . . midrange 

HOLD OFF ' CCW 

TIME/DI V ... as required 

MAGNIFIER... CAL position 



2. Check all VOLT/DIV ranges for specifications. 
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3; Press pushbutton arid check horizontal deflection factor In X-Y mode meets the same specifica- 
tions given for the vertical deflectiorj. ' 

4. Release pushbutton. 

5. Connect Voltmeter Calibrator to channel B, and press CHANNEL B DISPLAY pushbutton. 

6. Check all VOLT/DlV ranges for specifications. 

7. Reconnect the Voltmeter CALIBRATOR to channel A and press CHANNEL A DISPLAY pushbutton. 

8. Set 1223A VOLTS/DIV switch to lOOmV/DIV and set Voltmeter Calibrator controls for a IV p-p out- 

* ’ j ■ . ' ' I 

. put signal. 

■ ■ . : " ^ i ' ' ' 

9. Rotate VERNIER CCW. The display signal should, decrease to approximately 4 divisions. 

* ■ , ; I 

' 10. Repeat steps 7-9 for Channel B. , ' • 

11. Reset VERNIERS to CAL position. . 
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4-13' A+B MODE; B INV COMMON MODE REJECTION TESTS 

SPECIFICATIONS: 

Common mode relection > 30dB up to 1MHz. 




Figure 4-3. A+B Mode and B Inv Common Mode Rejection Test Setup. 



EQUIPMENT: 



Sinewaue Generator. 
BNCTee. , 



PROCEDURE: 



1. Connect Sinewave Generator to the 1223A as shown in Figure 4-3 and set the 1223A controls as 

, follows: ^ ‘ 

OPERATING MODE CONVENTIONAL 

CHANNEL A(B) POSITION . centered (centered) . 

VOLTS/DIV lOOmV/DIV (tOOmV/DIV) 

VERNIER cal (CAL) 

INPUT COUPLING AC (AC) 

VERTICAL DISPLAY A&B , 

TRIGGER Level ...as required 

, TRIGGER MODE INT/+/NORM/AC 

BUa OFF . 

CHOP ALT ... CHOP 

CONT SINGLE ..... 1 CONT • 

P0SiTI0N4>; . I . . ,. as required 

HOLD OFF '. . CCW 

TIME/DIV 0.2 us/DlV 

MAGNIFIER CAL position 

2. Keep GND pushbuttons for channel A and channel B depressed and centre both traces exactly. 
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3. Release GND pushbuttons and set Sinewave Generator Controls for a iMHz sinewave output to both 

channels. , '• • 

4, Adjust sinewave amplitude for a. vertical deflection of 4 divisions. 

> 5, Press A+B pushbutton* The vertical display should be 8 divisions ± 0*6% (0*48 divisions). 

6. Set VOLT/DIV switches for channel A and channel B to 50mV/DIV. 

7., Press B INV pushbuttpn (both' A+B and B INV now depressed). The remaining ac signal should be less 

than 0.25 divisions (0.25 divisions equivalent to 30 dB). 
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4-14 VERTICAL BANDWIDTH TEST > 

SPECIFICATIONS; ’ ' 

3dB down from a 50kHz, 6 division reference signal from a terminated 500 source at 15MHz. 



CONSTANT 

AMPLITUDE 

GENERATOR 

1 f_ 






t 

^ ' 




A B EXT 
■ 500 FEEDTHROUGH 



Figure 4-4. Vertical Bandwidth Test Setup. 



EQUIPMENT: 



Constant Amplitude Generator 
50 Feedthrough 



PROCEDURE: 



1. Connect the Constant Amplitude Generator to the 1223A as shown in Figure 4—4 and set the 1223A 

controls as follows: , 

OPERATING MODE CONVENTIONAL 

CHANNEL A|B) POSITION ^ centered (centered) 

'VOLTS/D IV 5mV/DIV (5mV/DIV) 

VERNIER.... CAL (CaL) 

INPUTS COUPLING AC (AC) 

VERTICAL DISPLAY CHANNF.L A 

TRIGGER LEVEL as required 

TRIGGER MODE .... INT/+/NORM/AC 

Bt^A, 0'='^ 

CHOP ALT CHOP 

CONT SINGLE . ! CONT ’ , 

POSITION-^h . . . , as required 

HOLD OFF ... CCW 

TIME/DIV.. 0.ims/piV 

) MAGNIFIER .’ . CAL position 

2. Set the Constant Amplitude Generator controls for a 50 kHz sinewave output to channel A. 

3. Adjust sinewave amplitude for exactly 6 divisions, vertical deflection. 
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Chanoe slnewave frequency to 15MHz. The vertical deflection should i 



I Ka a rituicinnc 



^ 5. , Press CHANNEL B DISPLAY pushbutton, and connect Constant Amplitude Generator to channel 
B INPUT. 

6. Repeat steps 2—4 for channel B, , P 
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I ' ■ - ■ ’ . ^ • ~ ■ 

1 I . . . 

4-15 SWEEP RANGES AND MAGNIFIER TESTS 

: . ' ^ : 

SPECIFICATIONSr , ■ • , I 

, From lOOns/DiV to 2s/DIV within 4% accuracy over full scale, with MAGNIFIER In calibrated position. 

MAGNIFIER continuousiy expands sweep at least 10 times. Maximum usable sweep speed lOns/DIV. 




Figure 4-5. Sweep Ranges and Magnifier Test Setup. 



EQUIPMENT: 



Tirtie Mark Generator 
50Q Feedthrough , 



PROCEDURE: 



I. Connect the Time Mark Generator to ^the 1223A as shown in Figure 4-5 and set the 1223A, controls as 



follows: 



OPERATING MODE CONVENTIONAL 

CHANNEL AIB) POSITION ^ centered 

VOLTS/DIV ........I.;....... as required 

>' VERNIER CAL 

INPUT COUPLING AC 

VERTICAL DISPLAY ;.... CHANNEL, A 

TRIGGER LEVEL ^ AUTO OFF, as required 

trigger MODE ..... ... INT/+/NORM/AC 

Bt*.A OFF' 

CHOP ALT CHOP 

CONT SINGLE ...'. CONT 

POSITION-^Kj as required 



HOLFOFF . j:. CCW 

TIME/DIV . . . . 1 as required 

MAGNIFIER .' CAL position 

2^ Set the Time Mark Generator and 1223A TIME/DI V switch to OJ us* 



1 




' ^ ■ ' ■ . ■ ■ ■ . ■ ■ ^ 

‘'Model 1223A 

PERFORMANCE TESTS ’ 

I ' ' ' • 

■■ • ! ^ • i , ■ ' • ' ! 

3* Adjust the horizontal POSITION control so that the first time mark corresponds exactly to the extreme 
left vertical graticule line. ^ 

4, Check that the eleventh time mark corresponds to within ± 4% of the extreme right vertical graticule line* 
. , 5* Adjusting the Time Mark Generator controls accordingly, check all other sweep ranges for specifications* 



Performance Tests 



1 ) 



NOTE 



Use PERSISTENCE MODE af tower sweep speed. 

6. , Set MAGNIFIER to CW position and check that sweep is expanded at least xIO* 

7. Set MAGNIFIER control back to CAL position* ’ 
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' ■ ■ f ,, . ; ' 

1 \ \ ■ ... • ■ . ' ■' . ■ . ■ < 

4-16 TRIGGER MODES (Slope; AC/DC Coupling; I NT/EXT Trigger Source) 

AND AUTOBASELINE 



1223 A 




SINEWAVE 

GENERATOR', 



lA B EXT 



EQUIPMENT: 



Sihewave Generator. 
BNCTee. 



Figure ^4-1). Trigger Modes Test Setup. 



PROCEDURE: 



1. Connect the Sinewave Generator to the 1223A as shown in Figure 4-6, and set the 1223A controls as 

follows: V ■ ■' , 

OPERATING MODE . CONVENtlONAL 

’ CHANNEL A(B) POSITION t i ..centered' (centered)' 

VOLTS/DIV ... ...... ... lOOmV/DiV (lOOmV/DlV) , 

^ VERNIER........;.. .... CAL (CAL) 

INPUT COUPLING i .... ....... AC (AC) 

VERTICAL display CHANNEL A 

, TRIGGER LEVEL .................... ...... CCW, AUTO (BASELINE) ON . 

TRIGGER MODE INT/+/N0RM/AC 

, ^ ^ ' OFF 

' CHOP ALT CHOP, , • , 

contsingle — .. — . cont 

POSITION<>: i . . . : as required , 

’ HOLDOFF .......... CCW 

TIME/DI V 0.2 ms/DIV 

MAGNIFIER CAL position , 

2. With Sinewave Generator disconnected, verify that baseline Is displayed. 

3. Connect Sinewave Generator and set for a IkHz output signal. Adjust for a vertical 
deflection of 2 divisions. Verify that display triggers. 

4. Switch AUTO (baseline) off, center display and set TRIGGER level control to mid-range. • • > 

5. Press +/- (slope) pushbutton and AC/DC (trigger coupling) pushbutton. The displTy should remain stable. 
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7. Release +/- {slopel and AC/DC {trigger coupUng) pushbuttons checking that the display remains stable. 

8. Switch to INT. trigger. 



9. ' Check thatwhen DISPLAY MODE A, A&B, or A&B INV selected, the 1223A triggers on channel A. 

10. Check that when DISPLAY MODE B or B INV selected, the 1223A triggers on channel B. y' 

11. Check tiiat when DISPLAY MODE A+B or A+B B IN\/ selected, the 1223A triggers on the composite 

signal for oositive and negative slope, and AC and DC trigger coupling. 




4-K 




Perf(irmancei tests 



Modet .1223 A 



I PERFORMANCE TESTS 



4-17 LOW FREQUENCY AND HIGH^REOUENCY TRIGGER TESTS 



SPECIFICATIONS: 



triggers on signals from 0 to 15 MHz causing 1 division or more vertical deflection in INT trigger rnode, or on 
signals of lOOmV p-p or more in EXT triMW mode. . ; 



SINEWAVE 
GENERATOR 
or CONST. 
AMPLGEN.. 




A B EXT 



U .iV 



EQUIPMENT:' 



Figure , 4~7. Low, Frequency/High Frequency Trigger Test Setup, 



Sinevvdve Generator (or Constant Amplitude Genefafor). 
\ 'BI^CTee. ■ :;V. . ' ■ ■ ■,;■, •, 

I son Feedthrough. ' i ■ ‘ ' , ■ ' 



PROCEDURE: 



\l, Cqrjnect the Sihewave Generator to the '1223A as shoyvn in Figure 4—7 and set the 1223A controls as 
■■ follows:’.. 



■OPERATING MODE . . ■ • . . ... CONVENTIONAL 

CHANNEL A(B| POSITION^- ' ..... . . . . . centered 

’ ^ VOLTS/DIV . lOOmV/DlV 

\ VERNIER CAL 

• INPUTCOUPLING’. AC 

VERTICAL DISPLAY . . . . . . V... . .. . . CHANNEL A 

TRIGGER LEVEL . ..... . , ; . . AUTO OFF/ON, as required 

, TRIGGER MODE . , . . ; . . . ;: ^ . .. . . INT/+/NORM/AC \ 



, dHOPALT C^^ 

CONT SINGLE ... J . I. . . . ... . ... . . CONT 

V POElTlON^P: ....... . , . . . . . i . . . . .> . . . . \ -v ' ' • r required 

'■HOL'D OFF . ..;/,CCW;:,^ 

. TIME/pIV . . ; . . . . as required 

' ■ ' , MAGNIFIER . .. . .’ . . , . . CAL position 
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2. Adjust Sinewave Generator controls for a 10Hz output 1 division vertical deflection, , 

3. Check that stable triggering can be achieved with the TRIGGER LEVEL control in INT and EXT trigger 1 
modes. 

4. Adjust sinewave frequency for 15 MHz output. 



5. Repeat step 3. 



Model1223A \ 
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4-18 TV TRIGGER TEST 



PERFORMANCE TESTS 




TV SIGNAL 
GENERATOR 



A B EXT 



EQUIPMENT: 



TV Signal Generator. 



PROCEnURE: 



Figure 4-8. TV, Trigger Test Setup. 



1. Connect the TV Signal Generator to the 1223A as shown ip Figure 4-8 and set the 1223A controls as 



follows: 



OPERATING MODE CONVENTIONAL 

CHANNEL A|B) POSITION^... as required 

VOLTS/DIV as required 

VERNIER.. CAL 

INPUT COUPLING AC 

VERTICAL DISPLAY ^ • CHANNEL A 

TRIGGER LEVEL ... midrange 

TRIGGER MODE INT/-/AC/TV ■ 



CHOP ALT Chop 

CONT SINGLE Cant 

POSITION^P: as required 

HOLD OFF CCW 

TIME/DIV... ..., 2ms/Div 

MAGNIFIER ;..... CAL position 



Apply a video signal to the 1223A channel A, 

Achieve a stable display, if necessary by changing to + slope knd adjusting TRIGGER LEVEL control. 
Set TIME/DIV to 20us/DJV and check that there is stable triggering on a TV line signal. 
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4-19 PROBE ADJUST AND LINE SYNC TESTS 

SPECIFiCATIONS: ' , , 

Probe adjust output approximately 0.6 V„ 2KHz. 

EQUIPMENT: \ ' , 

• ‘ • I ■ 

10:1 Divider Probe. 

PROCEDURE: ' ' 

1. Set 1223A controls as follows: , ' ■ 



OPERATING MODE CONVENTIONAL 

CHANNEL A(B) POSITION ^ . . . . . ' as required 

' VOLTS/CIV....:... lOmV/DIV 

, ’ VERNIER.......^... ........CAL 

INPUT COUPLING AC . , 

VERTICAL DISPLAY CHANNEL A 

TRIGGER LEVEL ...... .....; ^ as required 

TRIGGER MODE ........ ....... ...... INT/+/NORM/AC 

OFF 

CHOP ALT CHOP . 

CONT SINGLE .. > 'iONT , , 

POSITION-<K w. . t . . . . . • • • as rMuired 

HOLD OFF' 1..... CCW 

TIME/DIV O.lms/DIV 

MAGNIFIER.......... CAL position 



2. Connect 10:1 Divider Probe BNC connector to channel A INPUT, and clip Divider Probe tip to PROBE ADJ;; 

output. ' 

3. Adjust TRIGGER LEVEL control to give a stable display. Compensate probe for optimum square wave, 
checking frequency and amplitude. 

4. Connect Divider Probe tip to ac line. 

5. Adjust VOLTS/DIV and TIME/DIV switches to display a waveform within the screen. 

6. Select LINE trigger and check that 1223A triggers correctly. 

•') ’ ' ' .... 
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4-20 X-Y PHASE SHIFT AND X-AXIS BANDWIDTH TESTS ' 

SPECIFICATIONS: 

, X-axts bandwidth ! MHz. 

X-Y phase shift - less than 3° at 100 KHz. 




Figure 4-9. X-Y Phase Shift. and X-Axis Bandwidth Test Setup. 



EQUIPMENT: ’ 

'I 

' Sinewave Generator. , ' 

BNCTee. ’ 

PROCEDURE: 

I ’ ■ ■ . 

1. Connect Sinewave Generator to 1223 as shown in Figure 4-9 and set the 1223A controls as follows: 



OPERATING MODE ^ 


CONVENTIONAL 


CHANNEL A(B) POSITION^ 

VOLTS/DIV 


lOOmV/DIV 


ItOOmV/DIV) 


VERNIER 


CAL 


(CAL) 


INPUT COUPLING 


.AC 


(AC) 


VERTICAL DISPLAY 


... CHANNEL A 


' 


TRIGGER LEVEL 






TRIGGER MODE : 


. . INT/+/NORM/AC 


Bf . 


. J ^ . as required 




CHOP ALT • • • 


CHOP 


' 


CONT SINGLE 


CONT 




POSITION-*P. 






HOLD OFF ... : . . . ; J . . . . 


CCW 




TIME/DI V 


as required 




MAGNIFIER 







2. Set Sinewave Generator for 100 KHz output and adjust amplitude for exactly 8 division vertical 
display. r 
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3. Press pushbutton; A 45° shifted ellipse should appear within 8x8 divisions on the screen. (If 

ne<ies5arv. centre the ellipse with vertical POSITION controls). Check that the ellipse width, measured 
along the centre horizontal line is < 0.4 divisions. 




Release the pushbutton. 

Set the sinewave Generator output to IMHz and adjust sinewave amplitude for a 6 division vertical 
deflection. i 



6. Press channel B GND and pushbuttons. Check that the horizontal trace is > 4.3 division, 

7. Release channel B GNO and pushbuttons. 
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I 



, 4-21 INTENSITY MODULATION TEST 

SPECIFICATIONS: 

Grounding the input with a repetition rate up to iMHz bianks trace of any intensity. 




Figure 4—10. Intensity Modulation Test Setup. 



EQUIPMENT: , ' ' , . ' ' 

,, Sinewave Generator. . ' 

; . PROCEDURE: V u ’ ' 

1. Connect the Sinewave Generator to the 1233A as shown rn Figure 4—10 and set the 1223A controls a^ 
follows: . ‘ 



OPERATING MODE CONVENTIONAL 

CHANNEL AIB) POSITION $ trace centered 

VOLTS/DI V 1V/DIV 

VERNIER CAL position 

INPUT COUPLING .: . . . AC 

VERTICAL DISPLAY CHANNEL A 

TRIGGER LEVEL AUTO ON free run 

TRIGGER MODE .' EXT/+/NORM./AC 

Bt^A off 

CHOP ALT CHOP 

CONT SINGLE CONT 

P0SITI0N4P-. as required 

HOLD OFF CCW. 

TIME/DIV lus/DIV 

MAGNIFIER.. CAL position 



2. Set Sinewave Generator controls for 1 MHz output and 4 division vertical deflection. 



1 ' , I 



i 
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4-22 VARIABLE PERSISTENCE TEST 

; ■, 

SPECIFICATION: , i 

Continuously varieble from less than 0.1s to more than 1 minute. 
PROCEDUHE: 

i; Set the 1223A controls as fellows: , 



OPERATING MODE 

CHANNEL AIBI POSITION ^ 

VOLTS/DI V 

VERNIER... .... 

INPUT COUPLING 

VERTICAL DISPLAY 

TRIGGER LEVEL . . . . .... 

TRIGGER MODE 

Bf ^ J ‘ V . . • ► • . 


STORAGE (PERSISTENCE) 

. . . : lOOmV/DIV 

CAL 

........ CHANNEL A ' 

AUTO ON, free run 

.. .... .1 INT/+/NORM/AC 

; ... OFF ' 


nwnPAlT 


CHOP 


CONTSINGLE ^... 


CONT 


PnRITI0N4> • . 




Hnm OFP 


.... CCW 


TIMF/mV . ► V . 


. . .. 0.1S/DIV 


MACNIFIFR 


CAL position 


INTENSITY 


10 o'clock position 



2. Set VAR PERSIST control to ccw position and adjust INTENSITY control so that the moving spot has 
a normal brightness. 

3. Turn the VAR PERSIST control slowly clockwise and note that the spot-tail becomes longer. 

j ' 

4. Set VAR PERSIST control to CW position, CONT/SINGLE to SINGLE and ERASE RATE to MAN 

position. J ' . 

5. Press ERASE pushbutton. After erasure, a baseline should be written and remain on-screen without fad- 
ing for more than 1 minute. 



NOTE 

If trace blooms reduce INTENSITY 
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4-23 BRIGHTNESS AND STORE TIME TESTS 



SPECIFICATIONS: » 

' , , With BRIGHTNESS control set to CCW position 120 piV/ms), and minimum (CCW) setting of STORE 

TIME control, storage time is a minimum of 1 minute increasing up to typically 4 hours with reduc^ 

' brightness. With BRIGHTNESS in CW position, the store time decreases to 15 seconds minimum. 







Figure 4-11. Writing Speed and Store Time Test Setup. 



EQUIPMENT: 



Sinewave Generator. 



PROCEDURE: 



Connect the Sinewave Generator to the 1223A as shown in figure 4—1 1’and set the 1223A controls as 
follows: 

OPERATING MODE CONVENTIONAL 

CHANNEL AIB) POSITION^ ' trace centered 

' VOLTS/DIV 1V/DIV 

VERNIER ... 'CAL position 

INPUT COUPLING AC • 

VERTICAL DISPLAY ’.. CHANNEL A 

TRIGGER LEVEL AUTO OFF, as required 

TRIGGER MODE '. INT/+/NORM/AC 

OFF 

CHOPALT^ ..' CHOP 

CONT SINGLE, ..: ..... CONT' 

POSITION^K' trace centered 

HOLD OFF .............. 1 . CCW 

TIME/DIV . . . .’ 0.1ms/DIV 

MAGNIFIER CAL position 

' • 'V ' ' ■ 

Set Sinewave Generator controls for a 4KHz output and an 8 division vertical deflection. . 



Switch VOLTS/DIV switch from 1 V/DIV to lOOmV/DIV. 





m. ' ■ ^ ^ 
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' ' ' , • 



4. Press CONT/SINGLE and WRITE pushbuttons. 

6. Turn INTENSITY control and BRIGHTNESS control fully CW. / 

6. Turn ERASE RATE control to MAN position. 

7. Check that STORE TIME control is in CCW position (minimum store time). 

8. Press ERASE pushbutton. 

9. Press STORE pushbutton. The vertical lines stored on-screen should be visible for a minimum of 15 
seconds within an area of 6x8, divisions. 

' ' 

10. Repeat steps 1 to 9 with Sinewave Generator set to 80Hz output, TIME/DI V switch set to 10m$/DIV, 
BRIGHTNESS wntrol fully CCW, and WRITE pushbutton pressed. 

11. Check that the View time Is now more than one minute. ^ ^ ^ 

12. Check that wlien turning STORE TIME control cw, brightness decreases and store time Increases up to 

typically 4 hours (STORE TIME control fully cw). * , 






J 
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4-24 AUTO STORE TEST 

I . 

, NOTE ' . ' 

' .... ■ 

, . ' AUTO STORE can only be used in SINGLB mode 

’ ' * ■ . ' . . ' ' ' 

SPECJFICATIONS: 

Insti'ament ready to catch and store a single event for at least 2 hours (typ. 4 hours). 




Figure 4— 12. Auto Store Test Setup. 



EQUIPMENT: 

( Sinewave Generator. ' ' 

, ^ fi . , , . ' ■ , ' ' 

PROCEDURE: . ' , , 

1. Connect the Sinewave Generator to the 1223A as shown In Figure 4-12, and set the 1223A controls as 

, follows: 



' OPERATING MODE : . CONVENTIONAL 

CHANNEL A(B) POSITION f trace centered 

VOLTS/DIV 1V/DIV 

VERNIER CAL position 

INPUT COUPLING AC 

' VERTICAL DISPLAY CHANNEL A 

TRIGGER, LEVEL i . . AUTO OFF, as required 

TRIGGER MODE 1 ........ INT/+/NORM/AC 

OfF 

CHOP ALT ........ CHOP 

CONTSINGLE V CONT ^ 

' POSITION^P. as required 

HOLD OFF ... .r.’ CCW 

TIME/DIV ; lOms/DIV 

MAGNIFIER CAL position 

STORE TIME control out of AUTO STORE position 
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Table 4— K Perforriiance Test Record 



. Hewlett-Packard 
Model 1223 A 
Storage Oscilloscope 
Serial No. 



Tested By 



Date 



CQMVENTIONAL MODE 



Para. No. Test Description 



Results 



Min 



Actual 



Max 



4-10 Chop/Alt, Beam Find 

2 Two traces visible . 

3 Traces visible alternately 

6 Both traces return to screen 



Yes/no 

Yes/no 

Yes/no 



4-1 1 Input coupling, auto on/off 

blanking 

5 Display differentie ted 

6 Display blanked 

7 Auto baseline 



Channel 



A 

Yes/no 

Yes/no 

Yes/no 



B 

Yes/no 

Yes/no 

Yes/No 



4-12 Vertical and Y deflection 
\ calibration, vernier check. 

2 / 3,6 , 

I. • 5 mV Range , \ i , , 

20 mV Range 
100 mV Range 

1 V Range ■ , 

5 V Range , ' 

I 9 100 mV Range Verniers CCW 






-5% 
-3% 



mm 



-3%, 
- 3 % 

—3 % 

mwMS' 

Approx 4 
divisions 



Channel 



ms 
























B 



Slim'S' 






lil 

im 









imBM 

+5% 

+3% 

wmm 

+3% 

. +3%’ 

r .tr n 

+3% 

1113 W! 



Approx 4 
divisions 



4—13 A+B mode, common mode rejection 
Vertical deflection 
5 > A+B 

7 A+B with BINV 



7.52 div 



8.48 div 
0.25 div 



Channel 



4-14 Vertical bandwidth 
4 Vertical deflection 



4.3 div I 



B 
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Para.N'd. Test Description 



4-15 ; ; Sweep ranges and magnifier 

• Position of eleventh pulse 



Resuite' 



Min I Actual 



0.2ps Range 






1 fts Range 
6 ^5 Range 

oj(wg«ip 

20 us Range' , 



0.1 ms Range 



0.5 ms Range 



mmm 



2 m*- Range 

' 10 ms Range ' , , 

50 ms Range 
0,2 s Range 

5 Range I 



6, Magnifier cw 

^ Sweep expansion 



4-16 , 


Trigger motles 


2 


Autobasetine with no signal 


.3 


Autobaseline triggers 


5 


Display stable (+/— switching) 


, ■ 5 '.-. 


Display stable | AC/DC switching) 


6 ' 


As 5 but with EXT trigger 


‘9 


A, A & B; A i B with B INV 




triggers from channel A 


, \ 10 


B INV, triggers from channel B 


11 


AtB, A+B with B INV’ 


\ 


triggers from composite 


4-17, 


LF/HF Trigger ,, 


3 


Stable. IjNT trigger 


► 1 


Stable EXT trigger 


6 


. Stable iNt trigger . 




Stable EXT trigger , 


4-18 


TV Trigger ’ 


3 


Stable display (frame) 


4 


Stable display (TV line) . ^ 
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Results' 



Para. No. Test Description 



4-19 Line Sync 

6 Stable display (line) 



4-20 X-Y Phase shift, bandwidth 

3 45°elipse 

Elipse width 

6 Horizontal trace , 



4-21 Intensity modulation 
, 4 , , Baseline blariked 
5 Interrupted 

horizontal trace 



Min ' . Actual 




Yes/no 



Yes/no' 



STORAGE MODE 



Variable persistence 
Persistence 



Brightness and store’ 

Viewtime 

View time , 

Store time: ' 



Autostore 
Reset button/lamp 
Normal intenstiy 
Store time 



Erase 

Remote erase 

Manual erase 

Min auto erase time 

Max auto erase time 

Manual erase overrides auto erase 

RESET lamp goes out aftet one sweep 

ERASE button arms and lights 

RESET lamp 

RESET lamp stays on until trigger occurs 




Yes/no 

Yes/no 
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SECTION V 
ADJUSTMENTS 



5-1 INTRODUCTION 

5—2 This section describes the adjustments which 
will return the Oscilloscope to peak operating condition 
after repairs are completed. 

5-3 If the adjustments are to be considered valid, . 
the Oscilloscope must have a one hour warmup and the 
line voltage must be within +5 to ,— 1 0% of nominal. 

5-4 SAFETY CONSIDERATIONS 

■ 5_5 Although this instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions, and warnings 
' which must be followed to ensure safe operation and to 
retain the instrument in safe condition (see Sections II 
and III). Service and adjustments should be performed 
only by qualified service personnel. 

I WARNING 1 

Any interruption of the protective (grounding) 
conductor (inside or outside the instrument) or 
disconnection of the protective earth termina! 
is iiiceiy to make the fnstrument dangerous. 

Intentional interruption is prohibi ted. 

5-6 Any adjustment, maintenance, ar^ repair of the 
opened instrument with voltage applied should be 
avoided as much as possible and, when inevitable, should 
be 'carried out only by a skilled person who is aware of 
the hazard involved. 

. t 

' )• 

5—7 Capacitors inside the instrument may still be 
charged even if the instrument has been disconnected 
from its source of supply. 

5-8 Make sure that only fuses with the required 
rated current and of the specified type (normal blow,- 
time delay, etc.) are used for replacement. The use ofi 
repaired fuses and the shortcircuiting of fuseholders 
must be avoided. 

5—9 Whenever it is likely that the protection offered 
by fuses has been impaired, the instrument must be 
made inoperative and secured against any unintended 
- operation. ■ ‘ 



i WARNING i 

Adjustments described herein are performed 
with power supplied to the instrument white 
protective covers are removed. Energy aval fable 
at many points may, if contacted, result in 
persona! injury. 

5-10 EQUIPMENT REQUIRED 

5—1 1 The test equipment required for the adjustment 
procedures is listed In Table 1-1, Recommended Test 
Equipment The critical specifications of substitute ,test 
instrurhents must meet dr exceed the standards listed In 
the table if the Oscilloscope is to rneet the standards set 
forth in Table 1—2, Specifications. ' 

5-12 ADJUSTMENT LOCATIONS 

5-13 Fi^n 5- 1 at the end of this section shows the 
locations of adjustment points. 

ADJUSTMENTS 




Before adjusting Voltages turn INTENSITY 
CCW 

■ i 

5-14 LOW VOLTAGE POWER SUPPLY 
ADJUSTMENT 

I WARNING I 

High voltages dangerous to life 

EQUIPMENT: 

4 digit Digital Voltmeter 
Variable Transformer 
Tfest Leads. , 

NOTES 

) 

I 

J, Ensure that the Line Selector Switch on the 
heat sink assembly is set to the correct line 
voltage. 

Z input current at 220V is approx. .200 mA 
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PROCEDURE: 

1. Adjust A1 A100 R16 for - 12V. 01 V at the 12V 
< test point. 

2. Check the other supply voltages for specifications: 

'+12V ±300 mV’ 

+ 5 V , , ± 250 mV 

+ 12,6V , + IV- 0.3V 

+ 100V ±i;5V 

+ 156V +5V 



5-15 HIGH VOLTAGE SUPPLY 
ADJUSTMENT 

I WARNING 1 

High voltages dangero»s to life. 

» 

•1 

EQUIPMENT: 

4digit Digital Voltmeter 
1000:1 Divider Probe 

f I 

4-digit Digital Voltmeter 
1000:1 Divider Probe 

PROCEDURE: 

1. Monitor high voltage with 1000:1 Divider Probe at 
A5 R12 and adjust A5R14 for —2460V ± 5V. 

NOTE 

Testpoint on AS R12 can be reached through 

the access hoie. 

Z Press BEAM FINDER. High Voltage should not 
change more than 20V. 



5-16 COLLIMATOR ADJUSTMENT 

PROCEDURE: 

1. Press ; .RSIST pushbutton and turn VAR. 
Persistence Control to minimum pertinence (CCW) 

2. Set flood gun grid adjust, A6 R 1 6, to midrange 

3. < Adjun A6 R47 (Collimator) to that both flood gun 

' panerns jun reach the edge of the aluminium ring on 
the CRT. 



5-17 INTENSITY LIMIT ADJUSTMENT 



Be extremely careful so as not to bum the 
> mesh. {Turn INTENSITY CCW) 




NOTE 

ERASE after each adjustment 

PROCEDURE: 

1. Press WRITE pushbutton, turn BRIGHTNESS 
potentiometer to max. |CW) and STORE 
TIME control CCW 

2. Tn.rn A6 R40 to CW position. 

Z' Turn Intensity Limit potentiometer A5 R24 fully 

cav. , 

4. Turn INTENSITY control CW. 

5. Press CONT-SINGLE pushbutton to SINGLE. 

6. Turn TRIGGER LEVEL control CCW and switch to 
AUTO OFF. 

7. Slowly adjust Intensity Limit A5 R24 ,in small in- 
crements until a dot just appears. 

8. With FOCUS Control and astigmatism potentio- 
meter AS R41 adjust the dot to be as small and 
round as possible. 

9. Adjust Intensity Limit AS R24 CCW until the dot 
just disappears. 



5-18 ASTIGMATISM AND FOCUS 
ADJUSTMENT 

EQUIPMENT: 

Sinewave Generator 

PROCEDURE: 

1. Switch 1223A to CONVENTIONAL Mode 

2. Set TIME/DI V Control to Ims/DIV and apply a 
1 kHz sinewave signal for a vertical deflection of 
6 divisions. 

3. Adjust INTENSITY control to obtain normal trace 
brightness. 

4. Trigger for a stable display and adjust Astigmatism 
potentiometer AS R41 and FOCUS Control for an 
optimum sharp trace. 

6. Recheck INTENSITY LIMIT ADJUSTMENT. Re- 
adjust if necessary. 
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Model 1223A 

5-19 TRACE ALIGN 

PROCEDURE: 

1. Press GND pushbuttons on channel A and channel B 
inputs. 

2. Set CONT. SINGLE pushbutton to CONT. 

3. Press TRIGGER LEVEL control and adjust it for 

free run. ’ ■ 

4. Adjuit INTENSITY to a medium trace brightness, 
and set trace to the center horizontal graticule line 
via the vertical and horizontal POSITION controls. 

5. Adjust Trace Align R38 so that the trace is 
parallel with the horizontsi graticule line. 

5-20 VERT. PATTERN ADJUSTMENT 

EQUIPMENT: 

Sinewave Generator 

PROCEDURE: 

1. Press ^ pushbutton and apply a 1 kHz sine- 
wave signal to channel B input to get a vertical de- 
flection of 8 divisions. 

2. Position the trace with the Channel A ^ 

POSITION control to the left vertical graticule line. 

3. Adjust pattern po^ntiometer A5 R42 so that the 
trace is parallel to the left vertical graticule line. 

4. .Move trace to the right graticule tine and optimize 
adjustment if necessary. 

5--21 TRIGGER BALANCE ADJUSTMENT 

EQUIPMENT: 

Sinewave Generator 

2 50 n cables BNC to BNC 

IBNCTEE 

PROCEDURE: 

1. Set VOLTS/DI V Switch of CHANNEL A to 

20 mV/Div and apply a 1 kHz sinewave signal to 
CHANNEL A and EXTTRIGGER Input 

2. Adjust the sinewave generator to get a vertical dis- 
play of 8 divisions. 

3. Set TIME/DIV switch to 0.1 ms/DI V and press INT 

' I TRIGGER pushbutton. 

4. Adjust TRIGGER LEVEL Control for a stable dls- 
play. 

5. Centre the signal with the vertical POSITION 

control. ; 

6- Switch from to - trigger slope and adjust A3 R66 
so that the sweep starts at the same point on the 
screen. 



Adjustments 



7. With the TRIGGER LEVEL control, adjust trigger 
point to the center horizontal graticule line, 
i Switch CHANNEL A Input to 100 mV/DlV, and 
adjust A3 R5 so that the trigger starts at the same 
point when switching trigger coupling from AC to 
DC 

9. Press EXT TRIGGER and adjust A2 R6 for the same 
tHgger point with AC and DC coupling. 

10. Select A+B mode; set trigger coupling to AC; set 
CHANNEL B VOLTS/DIV switch to lOOmV/DIV; 
and adjust CHANNEL B POSITION control to center 
signal on screen. Adjust A3R72 for the same trigger 
point With AC and DC trigger coupling. 

1 1. Select LINE Trigger and apply an AC line signal to 
CHANNEL A. 

’ 12. Adjust display for 2 divisions. > 

13. Press AC-DC Trigger Input Coupling and adjust A3R4 
so that the sweep starts at the same point. 

5-22 SWEEP TIME ADJUSTMENT 

EQUIPMENT: • 

Time Mark Generator • » 

50 n Feedthrough 

50 n Cable BNC-BNC 

PROCEDURE: 

1. Connect the 50 n terminated time marker to 
CHANNEL A Input and adjust display for approx. 2 
divisions. 

2. Switch Time Marker and TIME/DIV Switch to 1 ms. 

3. Adjust A2 R97 so that 1 1 Time Marks correspond to 
the vertical graticule lines. 

, 4. Switch Tinrie Marker and TIME/DIV control to .2ps 
and repeat step 3 using A2C28 as adjustment point 
In the same way. 

5. Switch Time Marker and TIME/DIV control to Is 
and repeat step 3 using A9 as adjustment point 
(NOTE: for this range use, VAR, PERSISTENCE). 

6 Check that all Sweep Ranges are within the specifi- 
cations of + 3% and if necessary, optimize adjust- 
ments 3 to 5. . 

• Later models: use R19( U} end R20 (2s) 

5-23 SWEEP LENGTH ADJUSTMENT 

I 

EQUIPMENT: 

Time Mark Generator , ' ' 

50 S2 Feedthrough 

50 n Cable BNC-BNC 

PROCEDURE: 

1. Set Time Marker and 1223A TIME/DIV switch to 
1 ms. 
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Adjustments j ^ ; ' i , 

■Vi , ' i\ ■ ' ' M 

■ ' ■ • ■ I r ■ ; ■ ‘ \ ' 

■ ' ' ■ ' ■ ■ ^ 1' 

Z Set the first Time Mark to the left graticule line., 1 

Z With HOR. POSITION control shift the ^ond Time,^' 
Mark to the left graticule line and adjust A2 R98 for .. 
a sweep length of 10 divisions (total sweep length is 
1 1 divisions minus d.l2 division). y , 

’ ; I I 

5-24 BALANCE ADJUSTMENT 
(Channel A and B) 

' ' ' i ■) ' 

NOTES' ^ 

, 1. Reference desi^aton in brackets 3n for 
CHANNEL B 

2. Ensure that the VOLT/DIV Verniers are in 
CAL (detent) position. 

PROCEDURE: 

1. Press Input GND button and set VOLT/DIV to 
lOOmV/DIV. 

2. Adjust TRIGGER LEVEL control so that the base- 
^ , line is displayed. 

3. Center trace and switch alternately from 20 mV/DI V 
to 2 mV/DIV. Adjust A2 R1 14 |A2 R214) until the 
trace no longer shifts. 

4. Center trace in the 100 mV/DI V range and switch 
alternately tothe 50 mV/DI V range. Adjust A2 
R148 |A2 R248) for no trace shift. 

5. Adjust A2 R175 (A2 R276) for no trace shift when 
switching from 100 mV/DIV to 20 mV/DIV. 

6. Check all ranges for trace shift < .4 Dl V. Repeat 
steps 1—5 if necessary. ' 



5-25 CHANNEL BINV BALANCE 
ADJUSTMENT 

PROCEDURE: 

1. Depress GND for CH/VNNEL B. Switch CHANNEL B 
to 2 mV/DI V and adjust A2 R237 for no trace shift 
while switching from B INV to B normal. Recheck and 
readjust DC balance channel B. 



5-26 A + B BALANCE ADJUSTMENT 

PROCEDURE: 

1. Depress GND pushbuttons for CHANNEL A and 

CHANNEL B. Set CHANNEL A and B to 2 mV/DIV. 
Press CHANNEL A and CHANNEL B button and cen; 
ter both traces exactly with the VERT. POSITION 
controls!. ' 

2. Press A+B button and center trace by adjusting A2 . 
R320. 



'"!■ ■’•I. 

Model, 1223A , 



5-27 ATTENUATOR COMPENSATION 
ADJUSTMENT (CHANNEL A) , , 

: ■ . ' . .1 \ \ I 

. '1 . . , I' •, •.V. , 

EQUIPMENT: ' ... , 

Square Wave Generator \ , 

BNCCable. N-' ‘ 

\ NOTE-, ■ 

— ,1 I ■’ ' ■ I 'i. 

This , procedure should r be repeated for 
1 ^ channel B, the adjustmerit pdmts for char^rie! B 
! : being given Jn parenthesis i ' • ’ 

PROCEDURE: ‘ 

I ’ » ■ ■ * ' , ' 

1. Set TIME/DI V witch to .2 ms/DIV. ' ' ^ y'S 

, 2. Switch VOLTS/D IV to 200 mV/DIV and apply a 
IkHz squarewave for a yertical deflection of ' 

6 divisions. 

3. Adjust A2 C102 (A2 C202) fbr a proper square. wave 

response; ^ 

4. Set volts/di V switch to 2V and a^ly a IkHz 

squarewave signal for a vertical deflation of 6 . 
divisions, (use 600 SI output on the 'jquare wave * 
gener^ator). ' ■ 

5. Adjust A2 C105 ( A2 C205) for proper square wave 
response* 



5-28 INPUT RC ADJUSTMENT (CHANNEL A), 

> , ^ ■ li ■ ' " 

EQUIPMENT: ’ 

Capacitance Meter (Ranges 30pP and lOOpP) , 



NOTE 

This procedure should be repeated (or , . 

channel B. the adjustment points for channel B 
being ffven in parenthesis. 

PROCEDURE: 

1. Switch vertical attenuator to 2 mV/DIV; 

2. Connect LC Meter to the input and note indicated ' 

input capacitance , ' ■ 

a Switch to 200 mV/DI V and adjust A2 C103 (A2 
C203) to the same values as in 2. ‘ • \ 

4. Switch to 2V/DI V and adjust A2 C106 (A2 C206) to 
the same value as in 2. , 
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Model 1223A 



' I 



' \U 



I / . , ■ ‘V/ 

V 



. ,tl 



I'i* . 



. ■ ' ' • iv , 

5-29 VERTICAL GAIN ADJUSTMENT 



'< , I 

i'.'V 



V 

U 






* ,’.s ; t 



; Adjustments 



, , Adjustments 



'i. 



■ equipment: 

' I , I . ^ ' T 

^ Voltmeter Calibrator 
BNCTEE ' 

■ bNC, Cable 






i 



- .'V^; 



I,) I ► 



. 5-31 EXT HOR^ZO^ITAL INPUT ’ 
ADJUSTMENT •, 



A1A100 LOW VOLTAGE BOARD pi??i mc» 



/'V 



•ti' 






f 



.PROCEDURE: 

_ : K Set VO LTS/D I V Switches fo/ CHANNEL' A 
I , ' CHANNEL B to 100 mV/DIV and, ensure thkt,’" 

_ ; * Verniers are in CAL position, 
i, 2. Set potentiometers A2 R162'and^2 R262 t6fnid-.'' l 

: I ' * • r ' ’ ' - ■ * . ’’'i ■■ If vV* 

range position* , 



;; EQUIPMENT: ' 

Voltmeter Calibrator 

'■ ' 

procedural 






'v I,.' 









h\ 






' jl * >'* * I ' ' » I r . ' ‘ ' 

/'’'v' ' > :> V SetpHANNECA attenuator to ^100 mi//Dly 

.'A'^ijd '' (Vernier .it? CAL pbat, ion)., ' ! j ■ ' i • . 

j thkV'' / 2. ' Press switch'?f^;^andapp a IV sirieyvave signa^ to 

CHiiii^NELAi^’A , ^ 

R262 tb'oiid- '’'Ir.’; 3.'AAdjust A^'.F|:4b9 for i,io OivW^^ ,■ 

4. Press CHANNEL' A GNb.buttori;sk’t^^^^ \t,; 

i ‘ WiV a ^ Vpp' $lnewa 0 e>« 9 nal, to C,H.ANNEiL:’ A ..j,,. , ‘ VEpX/POSITIONOpntrdh ' . 

CrtANNELB'Inputs,'' ' ' i * - spot ^th A2 R408.' Repeat iteps.l.to,^, , ^ ' 

' ' ‘ ' ' litude.A)ia.A2 v' 5. Switch 'vV 'V*' 

v" ■■•'I'', . , 

^ . , ' y' '"‘'T ' > " ' ' . ‘‘'n 

j5. Press A+B and B IN\/;j|3Ushbuttpns, and adjust A2 , ' 

' R262 for* minimum viatical display. , ‘ j: ' , 5A-32)‘ BfilGHTNESS AND FV,QOp GUN ^ 

■ 6. Chepk that all ranges are within specifications. (2my^ ■ ‘j GRID ADJUST' !; , , 

' ' ^ DIV,tb5roV/DIV±5%;10mV/DIVtoipV/piV'i3%). V''yi, , 

■ ' ''EQUIPMENT:.'i;V - 'A '■ > ■, , 

' " ■ / • ' ' t.. ' ■ ■I .■ ■ ,v 

’ ‘ . '■ ■■ . ‘s ■ s' ‘ /■' ’ v i ' ' , ■ ’ • ' 

rn-Srm PULSE RESPONSE and"/:,,, i:'' ' 'W v ' // ' 

>■ . ,,;BANQVylDTH ::;,:,;Ro6EliuSKji:> ■ "'j;, ..v '' fe, 

EaulPMENT: > ,:!.■ ^ ’ ' f t; Set the ^ v 

.H A , j ■ ' /■ ' *- applya4 kHzsin<9Wave5ignal,f6r adi5pl,bypf ' * , 

Squarewave,Generaibr. ,, ^ ^ 8 divisions ir»»CpNVEI^J IONA -' A 

B , 50 n Eeedthrbugh V '■ DlV.'Wtch' to bjrns/iC);iy.:\ 

-bNC Cable. _ ';;v; .;. /,. .v'JV 2:^'Switch to lOO^rhWDIV^^ • ' '' - , '' ' 

■p ..CowtantA^^ ' , .7 3.-^ Pres^VyRIT€ 

' ■ ■ - 7' . ■•■' ■■ 'Vi /7 ;.'v . '’conHii Mv’cw." \ 

7v Pr'pAtnnNTSiNGLE tiiitton and turn IN^ .’ 



;p ;PR0CEDURE:,^ \ ''' ; j, v . 'a . , ; >;,7 ' prpss cp/^t button andt'tur^^l^ 

^ 1; Set Ihpatatunuatbrs to 5 iriV/DIVand JtME BA^ ‘ i-^ontrolJW ,i 

" . to0*l/us/DlV* . s' / ' ■ ' >''// '' '' - ^ '5:'! press ERASE' and ^ddjust A^^^ 

. 2, Connect terminated, squarejwhve generator to •' / ' >'< •. visible within a-teduc^ area of 6 x 8 divislbns. 

..CHANNEL Aandapplyal MHz ' A,, V , V \ * ' • 

^ ^ A3^*AAdjust apiplitude'Tor adisplay of 6divW^ t_'; V-’ . A \ A i /A 

j|P^'^4^/'’With^A6 C418^ A6 C4^ ^ ' ‘ ^ ' ' 

* ■ ' I ^ lAfttKin n n I V/. iinH llnH<3 



}■ -p^tse response withirx0.4 D I Vkbyefshoot and under 



iV< 

t , 



f fl/ISf after each adjustment . 



7ploot.';^, ./ 'Av'V V^' , ' ' ‘’•■•, 1 . 

J 5. . Adjust C|^ANNEL 6 with A2^C223 for the same ; ..j . 16 . ^^’-fi^'fjust A6sR,1,5 to obtOin the bust tiomprojtnise bfr^ 

|■\ ' pulse responso^^s given in step’ 4^^ V^Etbiigtit and dark bdc^gr,ound>,^^^ 

^’6. Apply a fedivi’sj'onSoitHzsifilpviJavesignat to' , , |V •j.'the'display : ■ ■), 

I A ns M r* I . A I . ) ' I 1 * " ! 7' h o 1 ^ I > » V I* , . 



6. Apply a fedivi^sj'onSoitHzsinlpviJavesignat to' ' '1 , ' v.the'di'splay area/;' 

CHANNELAI I ... ' 

' ^ Swi^t'h constant Ainplitilde Generator to .15.5 MHz ' \ ' . ' ’ , • •: y, -NOTE 



A.. A 



^ ’ ^7and adjust A2 C123for a'Veftfcaldisjjlay of, • |'' 

— ' 1 7.3 bivisibr|ii|!‘ ' , ’ ' . 'l. ' ; , . ,'v , , . ( '-‘ . ERASiijh^er each adjustment! ^ 

® ,8. Repeat'step Vifor. CHANNEL B.'a’djusting via, A2 ''i’ . ‘ .'..C .,\.i\ „ t >. V,’, V ' i' ’’.,' 

; ;V C2^3. |i ' •' 7.( Press ERASE any .checldfhat the signal is visibljBfor 

■> .,j ,‘i\ ; V,' ;* ,a^ least .15 'if the’t(^ce<(ieoQ|nM iion>.vie«i^' 

^ 7{7 ‘ ; ' 1 ' I ' V" ' ■' ‘1 Ub|e due|o f^e positive, readjustA0B4O for a 

■ ' ■: i' '■ ■ , ' '' *(Jn(itly barker, screen. 

•' . ’ ^ 'V , »w ,A 



I > 



.t -r 



i *'7* ‘ 
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SECTION VI 

replaceable parts 






N^fiODUCTION' 

H "i' !'. : . 



... 

■ V ' ,' 6-2ij | i'j'This section cbnbirls information for ordering 
^ abbreviations used in the parts lists 

W ,\ ,, andblsewh^re inHhe rnpnyal.'TabtJB— 2 lists all replace- , 

V , < a^e per^s ii^ refer^ricedesign^tor order. Table 6-3 con- , 

IB. '; ' , tai.^sjt^elhameyandad^ ' 

'iilV ’i manufactofeV code humb^ , , 

® \\ A '(■ ,% V \ '''W ’ \ ) ‘ ' [ ' j 

ii\ i V A lists dbbrevratiqns uSed'Jn the parts 

'’ '\VM\' ^em'atips arid elsew.hefe in the 'fT»Bpual.|tn some 
ijljr^V; 'Irase^tv/o forms of ^t^^ abbrevistiqn'areljsed^ all in 
^ \ J |V \capi^ one partfal ’^r no capitals. T^ 

. . ill', A' bwause tije abpreyiatibns in the^ party lists are alijvaVyall 
\ V. 'A 'll ! ■. v'capitals.I However, in th'^'iicheiTia arid rJther parts f>f 

■ \'i i thVmangal,: the Mmd abbrWlatrdns may We uplxV 

\.iV ( > t. 'V, ! , •, V, .. . 

'’ k'' ' 

■ ;aAA1.v. - '^A ■ nAM- i;U' '\ . 

parts VA 'kk V''. 



; i 1.-’ . 

’ Vr*. 



^ REPLAGEABtiE, PARTS v \\'' '\ \\ \., -.i/v; '' ■•'.digit will e 
V \\ , l\ 6r-6 i , V table 6-\2Vi the- lisif of .replaceable patts'and s , f ■ ‘i. . ■/. ' i' v . f . ’ , 



67-7 The information given for each part consists of 
the following: 

a. The Hewlett-Packard part number* 

b. Part number check digit (CD)* 

c. The total quantity (Qty) in the major 
assembly (A 1 , A 2 ^ etc)* 
d* The description of the part* 

e. A typical manufacturer of the part in 
a five-digit code. 

f. The manufacturers' code number for the 
r part. 

6-8 ORDERING INFORMATION 

6-9 To order a part listed In the replaceable parts 
tabla, quo 'Qithe Hewlett-Packard part number fwith the 
check digit), indicate the quantity required, and address 
the ordef to the nearest Hewlett-Packard office (list of 
Sales/Service offices at the rear of this manual). The check 
A' ' , digit will ensure accurate and timely processing of your 



p iTo prder'^^part that is not listed in the replace- 
parts tab^, the instrument model number, 

^V(mst^Oktieht^s^^^ the description and function 

d, address 
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Replaceable Parts , Model 1 223A 



Table 6—1. Reference Designators and Abbreviations 



REFERENCE DESIGNATIONS 

I 



A . 




E , . 


.... 'miscellaneous 


P . 


. . electrical connector 


VR 


. . . voltage regulator; 


AT 


. . attenuator; Isolator; 




electrical pan 




(movable portion); 




breakdown diode 




termination 


F . 






plug 


W . 


. , ‘ coble; transmission 


B . 




FL 




Q 


.... transistor: SCR; 




path; wiie 


BT 




H . 






rrlode thyristor ^ 


X ‘ 




C . 




HY 


circulator ^ 


R . 




V . 


. . crystal unit (pie^o- 


CP 




J . 


, . electrical connector 


RT 






electric * r riudrtz) 


CR 






(stationary portion); 


S ; 




z . , 


. , tuned vovity; tuned 




thyrlsfor; varactor 




jock 


T . 






circuit 


DC • 


. > directional coupler 






TB 






' 


DL 




K . . 




’TC 


. , . , . thermocouple 






DS 




L . . 


. . , . . ^coil; inductor 


TP 








i 


flgnolino device 


M . . 




U , , 


. . . integrated circuit; 






/ 


(audible or viiubll; 


MP . 






microcircuit 




1 


1 


lamp; LED 




mechanicol port 


V , 









ABBREVIATIONS 



A . . 




CW . 


. . continuous wave 


h . . 


hour 


MET OX . . . metallic ORide 


ac . . 


. alternating current 


cw . 




MET 


heterodyne 


MF . 


, , medium frequency; 


ACCESS occesiory 


cm 




HEX 


. honagonal 




microfarad (used n 


ADJ 




D/A. 


... digital to analog 


HD . 


heod 




parts list) 


A/D. 


. . , analog to digital 


dE . 




HDW 




i MFR 




AF . 


. . . audio frequency 


dBm 


... decibel referred 


HF . 


... high frequency 


mg . 


...... milligrarn 


AFC 






to t mW 


HG . 




MHz 








dc . . 


, ... direct current 


Hi . 


j . high 


mH . 


, millihenry 


AGC 




deg . 


degree (temperature 


HP . 


. . . . Hewlett Pockofd 


mho 






control 




Intcrvol or difference) 


HPF. 


high pass filter 


1 MIN 




AL . 




o 


. degree (plane ongle) 


HR . 


hour (used In 


! ni in . 




ALC 


. . . automatic level 


oc ! 




■ 


parts list) t 


' ‘ . 






control 




(centigrade) 


HV . 


. high voltage 




angle) 


AM . 


. omplitude modula- 


OF . 


*. * degree Fahrenheit 


Hx . 


. . ? . . Heru 1 


MINAT miniature 




tion 


OK . 


.... degree Kelvin 


1C. . 


. , . i integrated circuit 


. P^im . 




AMPL 




DCPn 


. . depositedi carbon 


ID. . 


. . . . inside diameter 


MOD 


modulator 


APC , 


. . . oiitomaTic phase 


DET 


. . . , , . detector! 


IF 


. , ... . intermediate 


MOM 






control 


dlam , 






frequency; ' 


MOS 


metal oxide 



ASSY 




OIA 


, . diameter (used in 


IMPG 


...... impregnated 


i' 


semiconductor 


AUX 


auiflMary 




parts list) 


in . , 




rns . . 


. millisecond 


avg . 


average 


DIFF AW^L. . . differential 


INCD 




MTG 




AWG 






amplifier 


INCL 


Include! s) 


MTR 


. . meter (Indicating 




gauge 


div . 




INP , 




, 


device) 


BAc 




DPDT 




INS . 


. insulation, 


mV . 


millivolt 


BCD 


binary coded 




double throw 


INT . 


internaii' 


in Vac 


... . . millivolt, oc 


' 


decimal 


DR . 




^9 . 




,m Vdc 


. . . . millivolt, dc 


BD . 




DSB 


... double sideband 


kHz 


....... kilohertz 


mVpk 


.... mlilivbit. peok 


BE CU 




DTL 


. . . diode transistor 


\il . 


kilohm 


mVp p 


. . , miUivoit. peak 




copper 




logic 


kV . 






to peak 1 


BFQ 


, . . beat frequency 


DVM 


. . . digital voltmeter 


Id . . 


, , pound 


mVrms .... millivolt, rms 




oscillator 


FCL, 


. emitter coupled 


LC . 


...... jnducionce 


mW . 


milllwat! 


BH . 






logic/ 


; 


capacitance , 


MUX 


multiplex 


BKDN 




EMF 


. electromotive force 


LED 


. . Irght omitting diode 


' MY . . 


mylar 


BP . 




EOP 


. / . . electronic data 


LF . 




: MA 


. , . . . microampere 


BPF. 


.... bandpass filter 




processing 


LC . 


. long 


Aif. 


.... microfarad 


BRS 




ELECT.: electrolytic 


LH . 




MH - . 


microhenry 


DWO , 


. backward wave 


ENCAP encopsulated 


LIM. 




. fJmho , 


... micromho 




osciMaror 


EXT 




LIN. 


. linear taper (usod 


p M» 


. , . , , microsecond 


CAL 


calibrate 


F , , 






in pans list) 


MV 


miciovolT 


ccw , . 


. counter clockwise 


FET 


field effect 


iin . 


linear 




- . microvolt, or 


CER . 






transistor 


LK WASH , . . lock washer 


MVrtc 


. . microvolt, dc 


CHAN 




F/F . 


flip-flop 


LO 


. . low; local oscillator 


MVp P 


. . . microvolt, peak 


cm . . 


..... centimeter 


FH . 


fliitt head 


LOG 


. logarithmic taper 




to peak 


CMO . 


. cobinet mount only 


FIL H 




' 


(used in parts list) 


/IV /ms 


... miciovoli) rms 


COAX 




FM : 


frequency modulation 


log . 


. , , . , logarithmdc) 


MVV } . 


. , miciowan 


COEF 


coefficient 


FP . 




IPF. 


, low pass filter 


. 


.... nnnoampere 


COM . 


. common 


FREQ 


frequency 


LV . 


low voltage 


NC . 


.... no connection 


COMP 




FXD 


....... fixed 


m , . 


. . . . meter (distance! 


N/C . . 


, .1. normaliv ^closed 


COMPL ..... complete 


g , 


gram 


mA . 


• ■ mllliampere 


NE . 


neon 


CONN 




GE' 




MAX 


...... maximum 


NEG . 


negative 


CP . . 


.... cadmium plate 


GHz 


gigahertz 


mJJ 


, . megohm 


nF 


... nanofarad 


CRT . 


. . cathode-ray tube 


GL 





MEG 


. . . meg (10^1 (used 


Nl PL 


nickel plote 


CTL . 


. . . complementary 


GRO 






rn parts list) 


N/O 


. normally open 




transistor log.j 


H . . 




MET FLM .... metal film 


NOM . 


. 1 . . . norqinal 



NOTE 



All Qbbrtfviahons in The parts Hit will be in upper case. 
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Continued overleaf 
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Figure 6—1. Parts Identfication for Main Asserrljly 
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Model 1223A/ 



Replaceable Parts 



Table 6— 3. Replaceable Parts i 



Reference 

Designation 


HP Part 
Number 


n 

c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


, i 1 

*1 




T 




lok voiTicc PO»rb agppLv ^QOuu ' 


2B4B0 


01223-61101 


A? 


0i221«bpS(l2 


2 




i“pirF:ci Bi3iPD isae^BLv 


2B4B6 


01263-61902 




ntl2J»»6SPS 


3 




Tbuceo aoiPD iase“BLv 


20460 


01221-66903 , 


la 


Ot22]«hlSOtt 


4 




M07P2P.B0IPD l$SE“BU7 


2B480 


01223-66904 


IS 


0t22}*6ISnS 


5 




NU“ votrict boibd issEwblv 


28480 , 


01223-66909 ’ 


ll . * 


0|22)»bbS06 


6 




PULBE/l“PLlPUb BPIbO l99E“BLv 


28480 


01223-66906 


1? 


OPbO^Qbb? 


6 




nUm VCITICE “ULTtPLIEb 


28480 


0660-0462 


DSt 


1Q<JO'048; 


0 




LEDY^LM^N 


28480 


1990-0487 


^\^ 


mo-npio 


1 




PU9r ,BI 2S0V SUO-8LO l«23i«?5 UL 


79415 


311,800 


LI 


50bo*aass 


B 


t 


cort nlc^''ENT 


28480 


5060-0435 


“PI 


S020-PP21 


B 




FPiPt# FPO»«iT 


28480 


9020-8821 




6t2M-?P5Qt 


5 


1 


FPiMf^ b^6b 


28480 


DI223-2Q9Q1 


UPS 


9000-T?ns 


0 


1 


TPr« JTPtP 


28480 


5040-7203 


Hit 


S0l0»720t 


B 




PoorcsTiNOino) 


28480 


SCttO-7201 


ppf 


)«ag*ns9. 


5 


1 


T.tLT 3TISD 83T 


28«8c 


1460-1149 




50«0*7?tP 


B 


1 


STPbP^ NINDLE, CIP-rRQNT 


28480 


9040-7216 


“P? 


90I0»72?0 


1 


1 


STPIPe **6H01F» CIp-PEIP 


28480 


9««0-7220 


“Pt 


?bP0»0t72 


1 


1 


9CPC»-“ICN IQ-i? ^375-lN-l9 100 DEC 


28480 


2680*0172 




09PQ»Oblf 


2 


1 


6UT-9>*“CT-FLT tO-S2-Tf*0 3fL ’ 


18480 


0960-0636 


“PIO 


Soof-oaa? 


3 


1 


SIDE 


28480 


9001-0442 

t , 




9oao»7221 


2 


1 


rCOT, PtiP 


28480 


9040-7211 


M»|| 


SD20*9BSb 


9 




C0P6EP arpur» is 


28480 


9020-8836 


PPtl 


SOQugii3o 


6 




CDVfP* TCP 


28480 


9001-0430 


“PI* 


9Q60«Pai2 


6 




COV(P, BOTTOM 


28«8g 


9060-6842 


pp^S 


0l22S»0a|ft) 


7 




COVtPr BIDE 


28480 


Ot223-Q«tOt 


“PH 


9Obg*PB0I 


2 


t 


9TP|P^ nkHM 


28480 


9060-6803 


PP|7 


Ot2ll*AO?OS 


« 


1 


PINCt» 9UB-C*? 


28480 


01223-00209 


PPli 


Ol»2S«OQ2oa 


3 


1 


PiHip FBO'»T-c»r 


28480 


01223-00204 


PPIP 


B12II00301 


2 


1 


Pl^tL» auBib-v 


28b8o 


01223-00201 


MPlO 


01221.0fl20P 


1 




PINfLe PPO»<r 1-Y 


28480 


01I2I-0020I 


“Pit ' 


OI22S-PQ20I 


0 




PiMUe »EIP 


28480 


D122S-0Q201 


“Pit 


ot?ii. 2 iiep 


a 


1 


CurOEe l-Y BOIbn 


28480 


01223-13101 


MP|) 


0t?n-23tDt 


7 




CUlOCe MOT*-E" POI40 


28480 


01221-23101 


“Pl« 


0t7b0»20bgt 


2 




9“ril0e 9IFETV CPT 


28480 


01749-20601 


“P|$ 


SQiO»092t 


1 


t 


PEXtl 


28480 


9040-0921 


“Pl% 


otTag»o27ot 


9 


t 


putEp, Blue 


28480 


01760*02701 


PPIT 


0ll21»0t2gt 


2 


1 


BPiCKETe CRT 


26410 


01221-01201 


ppli 


01I210I202 


3 


t 


BRlCbCTe K.Y. 


28460 


01223-01202 


pplf’ 


0|l2l«bbtei1 


1 


1 


COVIRe PlISTICt 


28480 


01223-46101 


MPSO 


0|22g*D?Da 


0 




SKiaO* CRT 


28480 


01220-0204 


“PJl 


ObbO^ObS? 


6 


♦ 




26460 


0460-0692 


PPII 


SOiO*Ob«S 


6 


\ 


U6NT “18b 


28480 


9040-0443 


“P51 


tO00»Q7«B 


b 


1 


HOLOCRe CRT 


28460 


1400-0768 


“Pl« 


ta00-0Q2b 


1 




CU“P-KQ9E 2-2e629*Dri »9-PD 99? 


28«8Q 


1400-0026 




OttOO^QbOt 


7 


1 


CPO““tT-CNIK PL67N *96*|N-CRV-0D 


28400 


0400-0601 


MPli 


Qabo»oP1P 


P 




TIPI INdL »29-rN-<* *03l-lH*-T POU?g-PM 


28480 


0460-0616 


“PIT 


' o|7o»inoS 


2 


1 


MNDB-BIBE-PTR 3/B JBb •129-19-70 


26480 


0370-1009 


PP|I 


Ot221*b7bOP 




1 


PNDB IB9E“BLV» 71“E/91V 


28480 


01221-67402 


“PJf 


Ot?2l»b7aot 


2 


1 


UNDP ia3!“RWY» VCLT9/D1Y 


28460 


01223-67401 


“PIO 


P17fi«>M? 




1 


b^OptCNCTRC P90 


28480 


0370-2912 


Mp«l i 


0310*ni2b 


P 




DECIL-KB CIP 1/B 19-9ER 


28480 


0390-8824 


MP«} 


O3SO-0P7S 


1 


1 


KHDR, OECIL 


28480 


0390-0679 


PPI| 


0S70»0b0b 


7 


1 


BEZEI-PUShBUTTON 0«330-!9 9C| JIOC CRiv 


284SQ 


0170-0606 


pp«a 


OITO-Oblb 


1 


1 


PU8“BUT70f» 0,2S0 |9 90| 0»a2S 19 “CT 


28480 


0370-0684 


MP«9 


OS7O»0p71 


6 


t 


PU9NBUT7QH 0,210 19 8Q| Q,42S 19 N67 


28480 


0370-0671 


pp«p 


DS7O»?b30 


1 




PU998UTTQ9 0,230 19 SQI Q,u25|9 KCT 


2848Q 


0370-2630 


“PPT ' 


90P2-fi7o7 


1 




CLIP 


28480 


9082-4707 


Pp«i 


o«eo*ooo2 


2 


1 


CBDMMCT-R9D ,186-19-10 ,312-19-CPV-PD 


n«io 


04QO-0082 


MPIP 


Q300»OQOP 


0 


1 


CP0M“|T-R90 ,129-19-10 ,29-I9-GRV-BD 


28480 


0408-0006 


“PSO 


'oaoo«aoiO' 






6RDRMZT-R90 *29-19-10 •379-19-6RV-00 


28400 


04Q8-90IO 


ppit 


0370-1007 


a 


1 


K9DB-il9E-PrR 3/B QBp .125-19-ID 


29480 


0370-1007 


PPSJ 


Ot?21-P3?Ot 


0 


1 


COUPLER, H^V, 


28480 


01223-43201 


MP9S 


0370-QbOr 


B 


1 


BEriL-PU89BUTra9 0,330-19 801 OLIVE 


28480 


0370-0607 


“PS» 


037o*7bll 


2 


t 


PU&MBUTr09 0,230 19 101 0.b2519 KCT 


28480 


0370-2631 


hpSS 


,0370-0601 


9 


t 


pushbutton 0,230 19 8010,429 19 hgT 


28480 


0370-0604 


ppSp 


3cao-7bTS 


0 




PU99 RDO, 961TCH 


28480 


9040-7679 


PPST 


S0«0-030t 


3 


1 I 


PUSH ROD, 99irCM 


28tt80 


9O40-6J0I 


PP1§ 


Ot?21-OSaot 


2 


1 1 


199ULIT0R, N.V, 


28480 


0U21-09401 


' »*PSP 


0360-1646 


6 


1 


TER“I9lL*SrUD 8PCL*PDThRJ PRC88-“ro 


28480 


0360-1646 


“PPO 


2310-0 1 6? 


6 


t 


BCREH-9ICK B-S2 ,23-19-LC tOJ DEO 


28480 


25|0-0l92 


Qt 


IPSb.QuSb 


2 


t 


TPINSISTOR 9P9 91 POsPSh PTsIhkZ 


01209 


TIP4U 


•l# 


2100-2MI 






PfSlSrOR-VlB CONTROL CCP lOb tOI L19 

r 


2i«ao 


2100-2686 
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Replaceable Parts . ' i , . r 


' ' Models 1223A 


Table 6-3. Replaceable Parts (cont'di, 


' ' ' ' / 
■ . i • 



Reference 

Designation 


HP Part 
' Number 


C 

D 


Qty 


Description , 


Mfr 

Code 


Mfr Part Nuntber 


vt ' •, 


S0^1O5lfl 


e 


! 


C»T 


;6aao 


3061-2910 


"1 • » 




1 


i 


r CbPLCtbl3T l.CNOCr MCP-JKr 


261160 


6l20-tb32 






tl 


\ 


Clfivr. bBStu^UTe TRlCCCb 


26U60 


oi221«btbe8 






B 


1 


CbPLC Panin Sf»irc»< 


23680 


0t221-bl«01 




0ll?l.bU03 

' t 

* 




\ 

t 


CbBlt «SaC^6LV^ {pr j 

1 

r 

f 

> 


26660 


Dt22S-btb09 


1 


. 

/* 




* 


' 1 

« 




i 




1 

t 

j 








j 


1 

1 

/ 

! 

' 



. I 



6-6 















Model I223A 



Replaceable Parts 



V 




Table 6-3, Replaceable Parts (cont'd) 



Reference 
Designation ' 


HP Part 
.Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


*1 


oiaat*6tini 


7 


a 


ton VOLTACE P0»E9 SUPPLY ^DOULt 


a»ABo 


oiaas^bpoi 


MM 


ciaaY»64«oi 


X 


1 


LC»» VOLT ACE pOaEP SaPPLy a59E»*8L7 


alaBO 


oiaai^AbSoi 


MM 


atio-nlA4 


8 


a 


PUSf .aA J90V SlOeilLO l,a9l,?9 UL 


75915 


31S»90O 


»tni* 


^ns-no)5 


7 




atLTfp-Li^E »»iBaa-Ttp>'S 


aBABO 


9n9»0039 






1 


9 


C0^9f,:TO»-«P 8NC n** 9CL*»-flLy-.PP 90*CH“ 


a8«80 


laso^QOBS 




l?$0*0PA3 


1 




C0NMCTQR«9F B^c ft** 8CL»MaLE»Pb 98»0 h«« 


aaafio 


laso-ooBS 


A|M| 


0Q90»09*a 


tt 


1 


>*EAT 81HP 


?7aP0 


b090«099a 


»!“»» 


oiaai»aoaoA 


9 


1 


PA^^ILp »«fAT 9ls« 


ae«Bo 


oiaa3*oo£ob 




19IP.001A 


8 


1 


ai^ot^G POST Assy sci tho.stud 


aBABO 


t9tO<-OQ}B 


M®1 


tMA*c5rs 


a 


1 


T9I9SIST0P hPh St TQ»aaoAB PDpJo«* 


0A71S 


PJE37SB 


AtO? 


. A9U*OA0a 


a 


a 


T»'A9SlaT0B fiPH si PDbSQm PTbS****! 


aBaBo 


|B9a«0«oa 


Atfil 


tA9ti.o«oa 


8 




fbAbaiSTQP fiPH St PObiOw PTbI^mj 


aBABO 


V89a-oaoa 


Atll 




1 


a 


a»tTCN«sL opor sro sa iwn aLDft.tuc 


aBaBo 


3iqi*aa9B 


M8? 


iiDi^aaAA 


1 




swEtcp^sl dp 07 aro 9 a asovAC slOp^luc 


aBABO 


3tCt-229B 


MM 


otaas^Atto? 


a 


1 


\UM9Q9um, POnEP 


aBaBo 


oiaas*buo2 


A|U| 


iAaA*oiaa 


0 


a 


tc 7809 V PCLTft To^aao 


oTabS 


7809UC 


ttui 


iA?A.Qiaa 


0 




tc 7809 V PCLTR ^o-aao 


OTabS 


7B09UC 


ilM 


' otaaf-AtAOB 


A 


t 


CAPlC A88E»*8L7, f« 


afiaeo 


otaai*biboB 


A|«M 


IttQO-QOAO 


9 


I 


tiA8NEPtPOB8EP'9/<^* CO 


ODOOQ 


OBD 


A|irt 


ano^oAA* 


a 


1 


PUatNOLOlP CAP ClTB P5T| 8A»0KCT| aoA 


aealo 


aMQ*0«b5 


Atkri 


?lt0-0«A7 


0 


1 


NUT»HEA t/a»aa thd o.boa a^p 


79915 


903-070 


All^l 


ait0*0A7D 


9 


» 


pusemclocp booy extp Psn bavoseti tno 


75915 


3A900S-01I1 


! 


otaai-AASo? 


a 


a ’ 


A»*PLtPtCP BOAPO AaSE^BLV 


aealo 


0Uai-bb9C2 


*»*« 


Qtaai^AtAQi 


9 


a 


SBiTCh Aaec^BLv* rt*<c 


aaaBo 


OI223-bt90t 




Dim*Ai9oa 


6 


3 


iPtrCN As9c;^8iy» volt 


aiaso 


otaas-btPoa 




pia2s«6iAoa 


h 




SBtTCN Aaae»SL7* volt 


aBaBo 


0122S-U902 




DIA0»S0«7 


1 


1 


CAPACiTOi.PxD .07u^ ♦BD^aot 9ov0C CE9 


aBABO 


OlbO-3097 




oiAo»«aii 


9 


9 


CApACrrOA^PAO *IOP »^a’ot 90vOC POLTf 


aaaeo 


Qtbo-iari 




OtAO*3A9A 


h 


ai 


CAPACITOP-Pin |OOOpa)»»tOt tHVDC CEP 


aBalO 


9lb0-lB5b 


AtCt 


oun-1996 


9 


9 


CAPACtTOP*riO *!UPl*/a03 90VOC «« 


aeaBo 


OlbO-S99B 


AIC2S 


oi6a»ao99 


9 


19 


CAPACtrop-p>D *ao»aot loovoc cca 


aaaec 


OlbO-2099 




otat»n«7b 




i 


CAPACITOP^V TBMfl.pOtYP 9»9*b9PP tOQV 


01590 


aiaa bob 3ib99 




fttAO*0|AA 


s 


I 


CAPACtTOR»F>0 t90PF **9t 300VDC ^tCA 


7atSb 


DP19F151J03009VICP 




OtAO*SAS9 


6 


1 


CAPACtTQP^FKD 99887 e-U lOOVOC ^tCA 


?8aBo 


duo-3939 




0l60*sa95 


3 


t 


CAPACtTCP»PpD ,|gF ^m\\ aSCyOC POLySTT i 


' aBaBo 


0190-3255 


AKir 


0|40*OSAA 


a 


1 


capacitop»fxd lour »^ik bsvoc ‘^et-poltc 


aBalo 


0160-0999 


akii ; 


r>tAo*aoSS 


9 




camcitop»fao «oiur pBo^aat tnovoc cbp 


aBaBo 


oibo-aoss' 


akao I 


oibo»?4a» 


a 


8 


CAPACtTOP-r»D ,oiur ♦•act soovoc ce* 


aaaBo 


oibO-abaB 


•acot 


0)4P»SnA7 


J 




capacitop»p 7D «ayur «aa»aok sovoc cca 


aBaBo 


OUO-3097 


A{Cat 


oibo.aaaA 


3 


1 


cafacitop^paD tt^ypP ♦•.aspr soovoc cca 


aBaBo 


0160-2299 


AlClOl 


DIA0-S98) 


a 


? 


CAPiCITCP-PAB *tUF A*aOK bSDVOC 


0599c 


ODTl^abO 


ijCioa 


Otai»OAA6 




9 ^ 


capacitop-v tpu9»cep 2 * 8 pr aoov pc«t«rc 


■ 


93B-00aAa-B 


*|C|0J 


OUI-QAAT 


7 


« 


CAPACITQP-V TBwP.CEP 9.<t»l8PF fso^ 


B! * . IB 


9S8-Q0ai9.9-ta 


*?Cie« 


Pi«n*oit? 




a 


CAPACtT09*rkD 9bPP *«9t lOOVCC >»ICA 


■ !|W 


0««l9E5bOJOSOOAVtCP 


Aactos 


Otat-QBAb 


b 




CAPaCITOS-V TP-P.CEP 2-8PF 200V PC»*-TC 




93B-009A2-B 


AactoA 


0iat*QAA7 


7 




CAPACtTOA^V TB»#9.CEP 9»9-l8PF aOOV 


■li 


93fl-00ai5»9-lB 


AaCtOT 


Ol60»aAAD 


1 


b 


CAPACtTOP*VlD bTOPr y^9X sqovdc mica 


aBaBo 


OUO-1990 


Aactoi 


0 l 60 »)aib 




a 


CAPACIT09«FiO »0iur BDOVOC 


asaBo 


otbo-iaab 


Aicna 


ni5o*oA9i 




a 


CAPACtTOPvFkO S.SPr e*»aspp 900VOC CEP 


aBABO 


0190-0059 


AaCii5 


oibo-abaa ‘ 


a 




CAPACiTOP-PkC ^03 u 7 *»aok SOOvOC CEP 


aBaBo 


otbo-abao 


A|Ct|A 


Olbnapbas 






CAFACITD9«FP9 *95UP ♦•aot 9O0V0C CEP 


' aBaSo 


0160-2910 


»}C|71 


ntauoB79 


t 


a 


capacitop-v tpmb.pcltp a^iapp loov 


029ao» 


2222 BOB 11229 


AaCiak 


Dt4D*aail 


9 




CAPACiTOP-rxD «iur ♦•aot sovoc polte 


aBaBo 


ouo-aais 


AaCiar 


oiAp.oiai 


9 


« 


CAPActrcPjfkO «iup ♦io^aoi sovoc cep 


aaaBo 


oiso-oilt 


Aaciai 


0|6Q«7«9b 


6 




CAPACtT0P»F|O IPOOPF ♦•toi l<»vDC CEP 


aaaBo 


oibO-iaSb 


Aaciat 


0lAO-Ya9b 


b 




CAPacITOP-FiO i^ooPr ♦•lox >kvDC cep i 


aBaBo 


0UO-Sa5b 


Aactio’ 


f>tbpi.|a96 


b 




CAPACtrop^Fio loooPr **tot iavdc cep 


aBalo 


OlbO-jaSb 


Aacni 


0160«|a96 


b 




CAPACtrop-MD loooPr »»toi ipvdc cep 


ataBo 


aU0-ja5b 


Aacna 


0l60»iaS9 


9 


ft 


CAPACtTOa.rkO aTQPr »*toi 19VDC CEP 


afiaBo 


0190^1695 


AaCii« 


ftlA0«ia99 


9 




CAPaCITOP.PiD flTOPr y-IOX IPVOC cep i , 


aBaBo 


0U0-la95 


*acaot 


01bti«»5fat 


8 




CAbACtTOP»PlD .lur ♦*aOX bInvOC 


P599C 


ooTioabo 


Aaeana 


otauoBQb 


b 




CAPACIT0P«V Tpmq.cEP a»8PP aoov PC*pTC . I 


raasa 


538-OOaAa-B 


AaCaas 


oiai-oAbT 


7 




CAPiCtTOB-V TPMP.CCP 9*9-|8Pr aoOV 


72961 


9SB-OOuAS»9-tB 




O)u0»0) Al 


8 




fAPlCITOP-PFO 9 aPF ••9» SOOVOC “ICA 


raisb 


D'*l5E5b0j0300oviCP 


Aacj ^ 


Qiat-naA6 


b 




capacitop.v TPMR.tEP a«8Pr aoov pc»mtc 


,7298? 


SSB-OOaia-B 


AacaoA 


cjai-ottAT 


7 


1 


CA^ACtTQP*v TPwg.cEP 9»9»iaPF aoOV 


72902 


9ia»Q0aA5»5-lB 



7 















Replaceable Parts' 



Model 1223A 



Reference 

Desionation 


^ HP Part 
' Number 


c 

D 


Qty 


, Description ^ 


Mfr 

Code 


Mfr Part Number 




C1t2-2O«0 


1 




C*2*Cir06»P40 47042 **5l lOPVOC •^tc* 


22490 


0l60-|«40 


iic^ea 


01«^Q-!22b 


» 




C44iClTDP-r»0 *0iu2 4*101 400VCC 


28680 


, 0160-JI26 




oi'Sc^ofl^o 


P 




C*4lClTC6-riO 1^142 *-,2544 loO^DC CfH 


29*90 


0150-0056 




oue*?62^ 


2 




c*44CtrQ4-44n *oSl )2 «-20k 500VOC ee* 


29480 


0160*2629 


i?C9t6 


DU9»?ft2B 


2 




C*4|C1TC4-4»D .OIUP *-20k 5ooVCC CC* 


29alO 


0160-1629 




Dl2t»0075 


t 




C*44C:7C4*V TBMR-P0L74 2-2244 |00V 


02540 


rm lot im« 




0l60*a2n 


5 




C44iClTQ6*P4D »IU4 *-20k 5QVGC POLVC 


28490 


0160-4211 




QU0»it2ll 


5 




C*4*ClT04-4lt0 JU4 *.201 BOVDC 40LT2 ' 


29480 


0160-4211 




OUO»lBlb 


6 




C*44CirQB-4iD 100044 *-tOk iKVOC CER 


29U90 


0160-5456 


>lC»« . 


0160-1016 


6 




C44*CtTQ4*4kri 100044 »-lQk ImvDC'CEb 


29*90 


0160-1456 




' ai6Q-lulb 


6 




C*4iCrT0R.4tn 100044 —tot iHVtC CCB 


29tt90 


0160-1456 ' 




0160-1U16 


t 




C44aC 17D4-4«0 I00c44 ♦-tOt l^VDC Cf* 


29680 


0160-1456 


V ~ ^ L 


0160-iail 


1 




C*4iCirC4-4xO tt?044 *-Ui 1«V0C ct# 


29480 


0160-5455 


B' ' • ^ 


0160-1015 


5 




C*4jcrr04-4i,0 a70P4 —lot 14V0C «4 ' 


29480 


0160-1455 


m [ \ i \ 


o).6e*o)«5 


0 


» 


‘t*4lClTCB-4»0 P24F ••51 lOOVDC “TC* ' 


. 72156 


D'«t5C9l0j0l006VtCP 




o)5o-om 


5 




C*4ACtTD6-4|D «|U4 •EO-201 50vDC CEA 


28490 


0150-0121 




fillO-0176 


1 


6 


C*4iCrrC4-4lD IOU4«-iet 20VCC TA , 


56216 


150D106F602082 




OlOO-OlT** 


1 




Ci4*ClT0R-4>D tOU4*-lflt 20V0C 7* , 


56216 . 


15001064602092 


A2C»t , 


1601-0176 


6 


7 


DtODE-CEN PR4 |5V 50»i DO-15 


28490' 


1601-0176 




1691-0040 


1 


4| 


OrOOE-aPlTCKXNC lov 50^* 2^9 DO-li 


29490 


1601-0040 


kzCn? 


1601-0176 . 


6 




D500E-CEN 4R4 75V 50^* 00-15 


29480 


1601-0176 




160*-OS76 


6 




OIQDE-CCN PR4 75 V 90V| dQ-15 


29680 


1601-0176 


i?Ctft , 


160 i. 00 40 


1 




OlCDE-«ntTCKXHC lov SA»i 2^3 00-15 


29490 


1601-0040 


A?Cb« . 


1,601-0000 


1 




OtCDC-BulTCHlKO 5ow ^0**h 7hi CO-15 


29490 


1601-OD40 '• 




tooi-rboo 






0XCDE-84ITCK1NQ 5ov 50^4 DO-15 


29480 


1601-0040 


*|C»!0l 


1601-0576 


6 




DTCOt-CEN PR4 15V 50^4 00-J5 


29490 


1601-0176 


*|C«10? 


|6Qt-Cl76 


6 




DIDOE-CEN 4RP S5V So^t 00-35 


29480 


1601-0176 , 


A2C«to»^ 


l« M-0150 


4 


. . 6 


010CE.6UK 50V V4 0J44i5^V 


04715 


P8061D1 


A2C»ttO 


lOQi-ooon 


1 


i 


DtQ0E-8f*irCXtNe lov 50»4 2N8 00-15 


28480 


16d1-O0'40 


ifCtin 


1601-0110 


a 




O'OOE-OOH 50V V4 01F44S«V . 


04715 


MSD610I 


*ic»n> 


160t•ql5l'‘^ 


4 




OICOI-PUIL 50V VP D|FP41«V 


oani 


H8D6101 


4K»?0I ' 


|60t-0l76 


«i 




0I00C*CEN PRP 55V 50*>A 00-15 


28480 


1601-0176 




1601-0176 


6 




. DtOOE-CCN PRP 59V 90*^4 DO-59 . , 


28480 


1601-0176 


aiCr^o^ 


1601-0150 


b 


\ 


DIcOt-pb*l 50V V4 0r4F45**v 


04 711. 


**806101 


aiCR?t9 


1601-0000 


1 




OroOEo^t*^TCXlNC lov lOMi 2^8 DQ-15 


29480 


1901-0040 




1601-0150 


i 




DlOOt'.VU*L 50V vF OlFPBlwv 


. 04715 


P80I101 




1601-0155 


a 




DtOOE-Ou*l 50V V4 DtPPPluv 


04711 


**806101 


A?cuior 

t ) 


1601-0040 


l 




DrOGr-SHlTCHlSfi lOV 50««* 2NS DQ-15 


28410 


1601-0040 


*2Cllo» 


1601-0040 


1 




OrCOE-8*lTCHrNa loV 5r^* 2M DC-55' 


|8il0 


1601-0040 ' . 


ft|C«101 


1601-0040 


t 




otcoc-8-rTc»«rNc lov 50 i 2^3 00-15 


2848Q 


,1601-0040 , ' 


AlCflUft 


1601-0040 


1 




OrODE-BurTCHlNC SOV so*** 2N3 DO-15 


28480 


16C1-0040 ' 


ft»CRlCR 


^ l60t-Q0on 


1 




OrO0E-8"X7CHIS0 lov 50Mp 2M 00-19 


28480 


1601-0040 


Atctsn 


1601-0040 


1 




DlOOE-B*nCMXNO lov 50«*4 2^8 C0-}9, 


28680 


1601-00*0 


, *|C*Ji? 


1601-0040 


1 




DlQOC-afirTCNrNi; 50V 5o**4 7*ii 00-15 


28480 


1601-0040 


4ic«m 


1601-0040 ' 


1 




Dr00f-84tTCHtr«C ]{)V 9o^4 2 9 CO- 19 


28480 


|60l-0040 




1251-4267 


1 


I 


CD*ihECTOR 1-Plt» F 4 4Q8T TT4C 


28490 


, 1251-4167 


«ij« 


1251-1565 


6 


1 t 


CONHECTOR-PC £0CE 2I-CDST/R04 2-4Q48 


29480 


1251-1165 , 


i?JM 


1250»OQ6l 


1 




1 COhNEcrOR-ar BNC FCm 8CI-k0LE-FR 50-DH^ 


28480 


1250-0091 ^ 


nd}7 


1250-0041 


1 




CDNMCTOB-BP B^C FE4 86L->*DLt-4B 90 -Ohm 


28480 


1250-0091 


A2J)» 


1250-0061 


1 




COtv^eCTOP-BF BKC 'E» BOL-mQIE-FR 90-0nm 


28480 


1250-0081 


*jUoi 


6140-ona 


tt 


1 


COtL-^LO 1QUH lot 0»95 .199 Di^575L6-H0m 


28480 


6140-0114 


A?Ql 


U55-0156 


1 


1 


TBAH8r870R J-4ET 0-»'00t 70-18 3T 


28480 


1655-0156 


k^Qi 


1454-0215 


1 


IP 


TRANSrSTOB NPM Bt PD4550 Hh 4T»100HhI 


04715 


2N1904 


ifCjl 


1451-0066 


0 


I 


TR4NB18T0B PN4 8X 70-62 PD«b?9**- 


28480 


1855-0066 




1454-0005 


7 


1 


TBAN818T0B UPH 2S708 8t TO-14 P0»l60^- 


04711 


2S708 


‘lan 


1456-0562 


5 


1 


TB468X9T0P ^PN 91 PD»510Mi* Fr»50MHl 


04715 


2S5099 




l»54-067l 


7 


\ ' 


TR469XarOB UPH 81 POBlOpM,, FTpaDQ^'H 


28480 


1954-0071 


*»8!^ 


1451.0046 


5 


7 


TR*»i 8I8TGB PSP 2S«6l7 31 PDp200“p 


07261 


2S46J7 


^iQlh 


1455-0046 


5 




TPASSISTOR PSP 2S46I7 81 POp2CO*»4 


0726} 


2S4617 


■ *101T 


1451-0056 


2 


17 


TR*N8I8T0B PSP 81 F7P250«^r 


28480 


1951-0056 


«?Q}9 


1454-0215 


1 




7B4S8I9T0B «4S 31 404350«p FTpIOO****! 


04715 


2S1604 


<^28lPt 


1455-0211 


1 




TBiSSraTOR-JPEr CU*l S-CH4S H.WjOC 11-78 


28480 


1855-0215 


ilQtfl) 


1454-0215 


t 




TBbsSlSTOB SPS at 40 p150«p PTpIOOHmJ 


04715 


2S5604 


A^QigU 


1454-0215 


1 




TB*SSI9T0B SPS 81 POBSlO^P PTmIOOMnI 


04715 


2S5604 


A2QIOT 


5040-1021 


a< 




TBASSiarOB, P6IB, lELlCTED 


28480 


$080-1081 


il20lttQ 


1451*0016 


2 




TRAS819TOB PS4 51 40»510'*h PTp250h-2 


29480 


1855-0056 


i2OU0 


1451-0^16 ' 


2 




TRAS819T0B 4SP 81 P04>lO“H Vtp2904hI 


28480 


1851-0016 


UQ7tt\ 


1455-0211 


1 




TBIS91870B-JFE7 CU^L S-CH*S O-mQOE 70-78 


28430 


1955-0215 


120205 


1456-.I2I5 


1 




TR4S819rOB SPS 91 406190*^4 PIpIO^phI 


04715 


2S160B 


023200 


1*54-0215 


1 




7RlSSt8TCB SPS 91 P0 p590Hh FTplOOHnE 


0*715 


2S5604 t 


*20297 


504r|-i 001 


a 




TB4S815T0B, 441B, 8ELEC ED 


28480 


loec-ioBi 


12020^ 


1451-0016 , 


2 




7B6S9l97gB PSP 1l 4045l0Pp PrP250PH2 


29*80 


1851-0056 


02C2I0 


1455-0016 


2 




7B6S918TCB PSP 91 POillOMp PTp290Ph1 


28480 


1951*0056 


020101 


1455-0056 


2 




7BAsarSTCB PSP 81 P0 p510Pp F7p290P»Z 


28>i8o 


1853-0056 


O2CI02 


1451-0016 


2 




TB4S919TCB PSP 9! PD^JIO-P F r4250P»*2 


28*80 


1955-0016 


020101 ' '/ 


1454-0215 


1 


■ 


1B4S913TCB SPS St PDp550Pp FTplOOPHt 


04715 


2S14Q4 / 

/' 



6-8 













Model 1223A , 

I ■ 

■ S table 6-3. Replaceable Parts (c^nt*d]| 



Reference 
' Designation 


HP Part 
Number 


D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


hm 


0b88»)nS9 


t 


l' 


*181970* l^f 99 ,9* CC TC*0^lOfi0 


01121 


IB1059 - 




Q698»1292 


9 


\ ' 2 


*131970* 9»l68 t9 -1296.7 TC80«-100 


2*98* 


C*-1^A-TC«9581-* ’ ..r ■ ' 


‘t»i 


079T.0290 


5 


27 


BtBl970* 1* 11 ;i|96 * rCiO— 100 


2*98* 


C*-l/2-T0-l0Dl-7 , 




0888.8815 


0 


2 


Blatsro* 2.26* It -129* 7 TC*0*-t09 


2*9*8 


C8-I/8-70-2281-7 ' t 




0688-120? 


9 


1 


*181970* 1.78* It -119* 7 TCaO^-tOD 


285*8 


C*-l/A-7D-17*l-7 ' 




2100*12?1 


1 


2 


P2819ro*-T*** 2* 109 C OlOE-ioi t'-r*H 


2A890' 


2100-1275 


**!* . ■ 1 ' 


0688.1112 


8 


1 


*181810* 261 19 .1296 7 rc*0»-100 


289*8 


08-WI-T0-28I0-7 




0?97.08?9 


A 


1 


*181870* 27*7 19 .1296 7 rc«0»-100 


2*9*8 


0*.128.T0-2r*5-7 ^ ’ i 




0797.0882 


9 


29 


*C9197Q*> 10* 19 .1296 7 rc»0»-100 


2*988 


C8-1/I-70-100I-7 




0797-0882 


9 


: . 


*781970* 10* 19 .1296 7 r:*0»-100 


28988 


C8-t/A-T0-1002-7 




079T-B81# 


5 


\ ' 

2 


*281870* 9»tl* tX .1296 7 TC*0»-100 


?i5*8 


i 08-1/1-IO-5IU-7 




07:11*0810 


1 


.9 


*181870*301 It >.1296 7 TC*0*-100 


2*5 8 


C*-l7A-T0-50i*»7 




0797*01*0 


6 


I 2 


naisrn* lo* it .29* 7 tc 60 »-i'oo 


' •2*9*8 


09»l/8*TC-lD02-7 1 




0797*018« 


0 


8 


^*781870* 91«i 19 .129* 7 TC606-100 


2*9*8 


C**128-TQ-||Rt-F V 


I|MT 


0797-08011 




•19 


*781970* 100 19 .1296 7 rCiftb-lOO, 


289*8 


C8-t/i-?0-10l-7 




0797.0*07 




19 


*781970* 200 19 .1296 7 TC*0»-100 


2*9*8 


C8«t2l«rO-201-F 




0797-0*95 ' 




1 


*791970* 50-1* 19 -1296 7 TC*O»-t00 


28988 


C8*W9-70-50l2-> ^ 


lft)8 


0797-0*27 




It 


*791970* 1.9* It .1196 W TC*0*-t00 


28988 


C*-1/9-70-1901-7 


*lMl 


0797*0850 




1 


*781970* 2-21* tt -129* 7 70*0^-100 


2*9*8 


CQ-1/«-70-2211*7 




0797-0807 


6 




*781970* 200 tt -1296 7 rC* 0 «-l 00 


2*988 


' 08-1 /I-70-20 1*7 1 , * 


*>•»! 


06*8-1899 


6 


2 


*781970* *0.2* It .1296 7 70*06-100 


28988 


C*-l/i-TQ-*022-2 




079: -0123 




2 


*791970* 5*-8* It -1296 7 70*06-100 


28880 


0T9N0125 




06*8-5899 


6 




*781970* 80.2* It- -1296 7 70*06-100 ^ ' 


2*9«8 


0«-l/l-70-*022-7 ' 




0797-0865 


8 


1 


*712970* 92.9* 19 -129* 7 70*06-100 ! 


28988 


08-t/l-70-A292-7 




2100-5278 


2 


9 


*7919rQ*-7*** to* i09 C 810C-60J 1.7*»> 


28810 


2100-SI78 ^ 




2100-5392 


7 


’ I 


BESiatOB-T*** i* io9 io SlDC-AOJ 1-7BN 


29880 


2100-1192'! 




0797-01*8 




2 


*781870* too .19 .9* * 70*06-100 


28810 


0797-0198 . 


*»*»I0* 


06*8-1851 




> 


*791870* 25-7 |9 ;i|96 7 70*06-100 V 


05888 


7*199-1/0. 70-25*7-7 


8i"iel 


0797-0098 






1 BfStSTO* *00* |X ^9* 7 70*06-100 


2888Q 


0797-009* ‘ ' 




0797^0097 


2 


» 


*791970* MO* It, 9* 7 70*06-100 


28*90 


0797-0097 


*l"|05 


^6*8*9870 


7 


2 


*791970* ni* It -1296 7 TC*06-t00 . 


28988 


C«*l78»tO-Ul5-7 i . ^ f' • 




06*8-5109 


9 


, 2 


*781970* lO-l* It *1296 7 70*06-100 


2*988 


C4-1/9-70-1012-7, , ■ ; r 




0797.0099 


* 


2 


*781970* IH 19 .96 7 7C*Q6-|00 


29800 


0797-0099 ' 




0686-22*9 


5 


2 


naiBTO* 220* 9t .96 00 70*06882 


01121 


7822*9 




0797-Qior 


0 




*181970* 100 It .1296 7 70*0*-l00 


2*9*8 


08.I/8-TO-IOI-7 , - ; ’ , J 




6797-0*01 






*781870* 'too It .1296 7 7C«06-tOO 


283^8 


Ctt-!/B-70-lfll-2 


AfKllS 


C. 97-0128 


8 


2 


*781870* 18.26, it .1296 7 ft*06-l00 


2t*80 


0797-0128 




2100-5595 ' 


A 


.6 


*E91870*-T*6* 206 109 CiSlD7«l0j 1-7*6 


12M7 


55981-788-205 


829119 ' 


0797-05*8 


0 




*7918706 9l.t 19 -1296 7 TC*06-100 


2*988 


C*-t/l-r0-9l*l-7 ' , 


8|9||* 


0797-0598 * 


0 




*791870* 91. 1 It .1296 W 7t*0*-100 


2*988 


C*-l/9-To-9l,*t-7 ; 




0698-0089 


0 


a 


*731970* 2.A16 It .129»» 7 70*0*-100 


2*9*8 


C4-k/9-70-28ll-7 ' 


82»lll 


06*8-0089 


0 




*791370* 2, At* It .1296 7 70*06-100 


2*988 


78-1/8-70-2811-7 


82"1|9 


0797-0586 


2 


15 


*791970* to 19 1296 F 7C»0*-tOO 


2*988 


08-1/B-70-1 0*0-7 ' , 


819120 


0797-0386 


2 




*781970* 10 tt il256 F 70*06-100 


2*588 


C*-l/8-70-10*0-7 


129121 


0797-0273 


8 


8 


*781870* 3.01* It .1296 F 70*06-100' 


2*9*8 


C«-l/8-70-50ll-7 


829122 


0797-0275 


0 




' *791370* 3.01* It .i296 7 7C*06-100 


28988 


C4-l/8-70-501t-7 


829i?1 


079^-0820 


5 


0 


*731970* 790 It .129* 7 70*06-100 


2*9*8 


C8-!/a.T0-75l-7\ 


829128 


0797-0820 


5 




6E5:*705 790 It .|25r* 7 70*06-100 


2*9*8 


C8-l/l-rO-791-7 


8|9m 


06*8-8188 


c 


* 


*791870* 98.9 It .1296 7 rO*D*-lOO 


2*9«8 


0*-I'8-70-98»9-7 


829|20 


06*9*8588 


0 




*79X870* 98.9 |t .129* 7 70*06-100 


289*8 


C*-t/8-70-98*9-F 


•29|27 


0797-0807 


6 




*781970* 200 It .1296 7 70*06*100 


2*988 - 


C*-l/B-rc-20l-7 


829|2» 


0797-0*07 


6 




*781870* 200 It .1296 7 7C*0»-100 


2*9*8 i 


cu-i/a-ro-2ot»7 


, 829|29 


0797-0*19 


0 


2 


*781970* AAt tt .1296 7 TC*0»-100 


2*988 


CQ-l/B-ro-88t*-7 


82*110 * 


! 0797-0*69 


6 


18 


*191870* IOC* It -1256 F rC*0«-|00 


2*9*8 


C8-I/B-TO-1005-7 


829|tt 


i 0797-0*69 


6 




BE8197C* 100* It .1256 F 70*06-100, 


2*9*8 


C8-I/A-70-1005-7 ' •. . 


82»M2 


0797-05*6 


2 




*781870* 10 19 ;|296 * 7C*06-|00 


2*9*8 


08-1/8-70-10*0-7 . 


829111 


0797^0586 


2 




*781870* 10 19 .1196 F rc*06-|00 


2*9*8 


C8-:/8-70-10*0-7 


829119 


0797-0857 


2 


« . 


*781870* 8.79k |9 .129* F 70*06-100 


2*9*8 


C4-l/B-r0-*79l-7 


82*118 


0797-0*57 


2 




*791870* 0,79* It .129* 7 TC#06-100 


2*9*8 


C*-1/|-7o-8T91»7 


82*118 


0797-0280 


1 




*781870* |K 1. ;t296 7 70*06-100 


289*8 


C8-i/i-re-iooi-7 L r 


*2*118 


0797-0280 






*79X970* IK i9 .?296 f tt*06-!00 


2*9*8 


C8-l/B-70-lodl-7 ' 


82*l«0 


079T-P5I7 




4 


*781370* 1.55* 19 -129* 7 70*06-100 


2*9*8 


C8»t/a-70-lS}1-7 


. 82*181 


0797-0117 






' *781970* J.51* |9 ,1296 7 70*06-100 


2*988 


V C8-l/a-70-t|lt-7 


82*182 . 


06*8-5268 




2 


*791870* 11.9* 19 .1296 F 70*06-100 


2*9*8 


C8-;/A.ro-l|92-7 


81*18! 


0797-089* 




2 


*731870* 15.2* It *1296 F 70*06-100 


2*9*8 


C8-l/8-rC-5522-* ! . 


8|9|aB 


0797*0280 






*791870* IK 19 .1296 F 7C*Q6-t00 ‘ 


2*9*8' 


C8-t/9-r0-J 001*7 


829|«5 


0797-0210 






*79X970* IR 19 .1296 7 70*06-100 


2*9*8 


C8-t/A-rO-1001-7 


82*188 


06*l-5a«7 


* 


6 


*781970* *22 19 .121" 7 TC*06-tOO 


2*9*8 


C8-t/A-ro«422|l-F 


82*18? 


0797-0*10 






*781970* 501 19 .111* 7 70*06-100 


279*8, 


U-t/B-70-SOl*-* 


82*188 


2100-5595 


A 




*7S18TC*-7»M* tot C 8.37-8DJ ;-7*" 

i . / 


52*97 


5188X-788-20I 


829190 


06*8-8899 


6 


2 


< *79l87a* 958 «lt .1296 7 70*06-100 


2*9*8 


08-1/9-70-918*-*' 


82*191 


0797-0827 


0 




*791970* 1,9* It .1296,7 70*06-100 


2*9*8 


C8-1/8-70-1901-7 


82*192' 


QI-,78-tt86* 


2 


2 


1 *791970* 1,ISM 19 .1296 7 70*06-100 . 


2*9*8 


C8-t/9-ro-|t9l-F 


82*191 


06«8-a89» 


7 


2 


i *781970* 98* 11 .129* 7 70*06-100 


2*988 


C8-t/i-70-9a9fl-F 


82815b 


0797-0801 


0 




i *781870* too tt .1296 7 70*06-100 

' ' • ■ . i ■ 


2*9*8 


C8-l/l-7C-t01.F ' • . 

' / y ' 
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Table 6—3. Replaceable Parts (cont'd) '' 



Reference 

Designation 



HP Part c 
Number o 



Description 



Mfr 

Code 



Mfr Part Nuinber 





' j ) 




i ■ 

v". • > 


ifii '■ 




■i ' '■ 


' j i 




1 • 



.1 

n ,■ 

I «»tT» . 

V ,, 

oMrif 

: [ Al«1»0 , 

n^iit ' 

r ‘ ! ' . *' 

l‘. i'. . 

• ' 1 ‘ ' , 

■V ..»W»er'"' ■ ' 

.1 

'K' 

»I»»«S' ^ ,\ 

S*»»t8 ' ' I 

■ -lAi'et'e ■' , , ^ 

<n- 

, : ' I i ' 

: 

: : 



^ ) 

rv)iVv‘ 

,.1,» I. ■ 



{ /IIMH 

i 

/ ■' 

/ Mzn . 

■ 

iiiMli V* 

r 



^ WIT , 

'■ , ' 

i 

> ■ ' 

ll*?*#’ i 

) bj«| 6 b.' 

, j 

' ijmi 
1 * 202 b? 

S f 



) A/ '.aM 



A79T*oaot 
C7^T«0?TJ 
2t00*127tt ' 
0797«Q?«0 
079T»fiy|^‘ 

0757*PCU5 

V 0»b<-)25? 
;.:;«5tbb 

06«S.5'«b 

, I 

; y)«9S»)QA7 , 
Qb9S»ii«r 
1 P^* >fl«0T 

I 7I0Q*>1SS 

if " » ■ ' ■ ^ , 

0T57*P4k5 ■ 
, 0757-O«b5 ' 

0T51«0^*b5 
07f7»0a«b 
07Si»D)Mb 

C757-01«b 
> 0757*0*17 
07S7*0«I7 

OT57«0*07 

» 07S7»009* 

’ , I 0757*0057 
A Q69I.5II70 



,0757-0059. «| 

: Ob9b' ??*5 !i| 

/ 0757 .QA 0 I 0 

0757*0*01 0 ' 

or57.o;#* i* 

'1100*5155 . :0; 

07,57^0 10* J,;: 0 
'8nt-oi9i^r; »o 
0 i 9 B• 00 B 5 ^^| 0 
005 I*Q 005 m^. 0 

0757 * 077 ^ 2 

O 75 r* 0 lUi- ?' 
';,0.-57*OJ75 * 

07 l 7 *t ^?71 ^ ^ 

‘A 0757*0 #10 : I :i 

07V-0*|0; A il, 
/ 0 b* 6 *« 5 t# ^ 0 
OO*0*#5iJ <J '-| 

• .ir57*0#0i^ m/ iW 
.0797.0#07'V' b 



6757:o« 19 i 
r0T5/*0*b^ 4 

•/C757«0*b5 4 

^O757*0lrfbM \ 
/«7?7.05«b'V,^ 

0757*f|«#2 

i0757»^*17 , » 
0757-0*17* 
2t#n*l?7A 
, 075r-0>8# ' 

‘ 1 - ' * 

o7^y-o?«o 

07»<7*0117 I ' , 
0757*0517; Ul 
0b9#:iiA#\* ' 
0757*005* V 

0757-iw 

CV»7*6>0O , 

■fib#0-5#*7 
0757*0*10 
, '2106*1151 ; , 

'0b#0*o*55 > 

0757-<»«?7,. 
0b*#-c*b9 
0b##*aa5b 
0>frT-p*0| 



#CaT97C# too tk •I25 h f TC*0**IOO 
#287870# 5,01* Ik «I25» ^ TC«0*-100 
#ta!87C#MTPM0 tQt tot C :*Ot**0J t-T#S 
#191370# I* Ik ^125# 7 TC*0**t00 

#1818700 #T5'U .125* 7 rc*0*-l00 

#E8I8T0# *7^1 ik J25* 7 TC«O*-t00 
OC81ST0# #50 Ik ,125# # TC*0**50 
0281870# #50 Ik .125* F fC*0**50 
#E5t8700 9b, 25 .25k ,125 r F rC#C*-lOO 
02BtS7C# 96,25 ,25k ,125» F rC«0**100 



#287870# 

028t970#j 

#287870# 

#£87870# 

o£87^TC#« 

PE87870l<^ 

#*87870# 

#£8t8T0p 

B88787CP 

oiBiarn# 



*22 Ik ,125» F 
■ 22 Ik ,»25 p* F 
200 Ik ,125# F 
to* Ik ,t2lb F. 
T#**# 20* 10k C 

100* Ik .125# J 
too* tk ,l25#iP 
too* tk .125* } 
20* tk ,125# Fi 
10 Ik .125# F 1 



rc*o»-ioo 

TC#0«*tOO 

rc# 0 e*t 00 
^ rc#o**ioQ 

87CE-#DJ t*7#S 

> 

r rc*o**iQo 
r rc#n**ioo 

F 7C*0»*tOO 
I 7Ct#*-tQ0 
TC#Of-IOO 



#CatBT0# to 15 i,| 25# F Tt»0**l00 
. #f BIBTO# t,5* t ,125# F 7C*0**100 
'#*87570# 1,5* U »125# F TC*0*-tOQ 
#£87870# 200 tk ,115# F 7C«0**tOQ 
#787870# 200 Jk ,125# F TC*0*-tOO 

’^#£87870# 25,7 ft ,t2S»i F TC#0**10*i 
.j #181870# 900* tk ,5(i F 7:b;i-:20 
' «£8!»7 C#i99o* lk',5#> 7C*0*-tB0 
#£87870# III* it ,125# F TC»b**Utf 
#Elt8Tp#^l0.1* |tk ;I2S# F :c#0»*t00 

.#£8iB7D# V lii'li# F TC#0**ino . 

. '#£87870# ?2Cil' 5k ,5# tC TC#0*160 
/#t87STO# too tk ,125# F 7C*0**IO0 
/ #EB18TD# too It ,t25ii F 7C*0e>>l0Q 
/BlJlOtW 59,2* ttfit2.5b F TC*0»*100 
V-il? V ' /.L ,r- 

; #l878Td»*7### 20* tel C 8lBE-iDJ t*T#N 

^#£87870# St, l U il25# F;TC*0*-lC0 , 
#187870# Sr.t ik ,125# F(7C*0*-100 
•£87870# 2,81*. Ik ,|25# 7C#je.|00 

■I8I570# 1» -U5# F 7C*O^.IOO 

#i5l8TO<1*A0 ik '.I2!i# F TC#P**tOO , 

. narr^o# to tk «t 2 i#'r 7£*tf«-i0D . 

,, #£M8fO^ 5,01* ,l>t;i25»' F ,TC*0**l'0O f 
#I478>C^ S,0|i^,«|khl25n F'TC#Oe*lOO 
'WStJlfJ# 750' tt;il25# F 7C*0**100 

' ■ 'j ' v' V f ‘ . ■ 

;#t8lST0# 75^1 Ik ,l25r\F Tt* 0**100 
■ W87870#,5#,;9 tk ,W5# F rC90’*-tOO 
I > #£87870# ,54.9 tk J25# F ,Tq*On-tOO 
; ^#£8t8TO#;200 Ik ..U5# f 7bPB**loq 
; #£8t^TO# ^00 Ik ,t25# F, ,Tt'«o,.tQO 

I #>87»?C#'^b8l')i''.t25irtV''7C#0**l0C 
#E0787fi# infiw n F 7C*0^*lftO 

#E8t8TO# Jt'C* U .^79# F TC'B#*tCO , 

! , #£87870# I# Ik ,125# F TC#0**|0Q 
ii #£87850^1 to tk .125# F 7C*0«^*100 



R£8X8TC#;77* tX ,125# F 7C#B**100 
#£B7aTO»^4l75* Ik ,125# ' TC*0**t0Q 
#£5187C# #,75* Ik ,125# F rCB0**l#Q 
#£8t5Tda»7#M# to* lOk C 8IC£**0J l*7#N 
#181870# t* Ik ,125# F TC*0*-lfS 



^'#f,578TO# I* It ,»25* F 7C#0^-IOC 
1 #£87870# 1,55* tk .125# F 7C*0»-|00 
#£3187^#. I,, 51* Ik ,l25i» F TCiO#*tOB 
' #£878Tn#j ll«5* tl' ,t25# F 7C*0»*tOC 
#£8^877]# 31,2* yl ,|25# F 7C*0e*t00 

#117370# t*»tk A}U f TC*0**IO0 
BCararr# i* it ,i25# f 7c#o**ioc 
#£ 81870# 922 17 ,125» F 1C##*-IOO 
#131370# lot tk .125# F ?C*t*-t70 
#£3787O#-T0## 20* tOk C 9t0E-*DJ |-T(/# 

#£MSrO# 55b Ik ,I25 n F 7CtO*-tOD 
■iStSTO# 1,5* tk .125# F 7:*0«»|0A 
#£87870# 1,15# Ik ,125* F TC«0»»t0O 
■EStSTO# 5«9 IS .125# F TC«fl*-100 . 
#£87370# too Ik ,l25x F 7C»i^»-100 



Ctt-t/i-ro-toi-F 

c*-t/i-Tp»ian*F 

2100*527* 

CU-|/e-7Q.|0Ql-F 

C#-t/8-rD-bT5#»F 

Cfl*|FI*T0*#75#-F 

Ob*0-5I52 

0693.5152 

#“E55.l/B.7R*9b#25*C 

#^t»5*»/B-Tp*9b#25*C 

C#»t/B-70-b22#>F 
CA.t/|.TB-«22#*F 
CA.l/B.70-2a*F 
CA.iFI-70*t002-r 
51861. r«b.205 

C0.t/B.r6-IP0I*F 
Cu.l/B^T0.1005*F 
CO.lF8*Ta-1005*F I 
CA.t/B*T0*2B02*F 
CA. 121*70. 1B#0*F 

C#*l*i*T0*lB"0*F 

Ca*i;6*70*l50l*F 

Ctt.l/8.T0*l50t*F 

C**l/i*70*20l*F 

C#.t/8.TO*20t*F 

>#£55.lFi*TC*25#7.F 

0757.005# 

0757*0057 

Ca«i/E-ro*lll5-F 

c#.iyB*To.toi 2 .r 

0757*0059 

£322«5 

Ca.t/8.r0.t0l*F 

U.t/kriTc-lOl.F 

0757.012# 

S5l6X.rib.205 
Ca.|/I^.70.%l#t-F 
Ca.t/l*TO.St#t*F 
Ca.t/l.TQ.2b:t*F 
, CA.tFB.T0*25U*F 

Ca.t/f*7D*l0#0*F 

Ca.t/B.rO.IORO.F 

C«.t/8*70*50U>F 

C«*t/a.TO.iOtl*F 

CA.t/B.T0.l5l*F 

C«»l/8*TQ*75l*F 
Ci.iy#*T0*5A#9.F 
Ca*l/5*T0.5A#9.F 
CA.t/8 ^TO-IOl-F 
C#-l/8.T0.20l*F 

CA.l/K.t0.bBl#*F 
' CA-l/8-rb.lOOj*F 
Ci*t/8.7p.tOOl*F 
Ctt*lF8*7Ctll#0-F 
Ctt.t/B*TO.|'o#0.^ 

CO*t/8.r0.7502.F 
CA.I/B.70-A71 
C*.l/|.r0.a71 -F 
2130-127# 
CA-|/1^>TO*1001-F 

CA.3/8.70.tOOt*F 

CA.tFl.TQ.im.F 

CA.l/|.ro.|Slt-F 

C#.)/B.70.|t52-F 

£A.}/B.T0*'5]22-F 

C#-t/B.T0*l0Ol.F 

CU.t/«.70-100t-F 

C#.1VB.T0*A22#*F 

CA.l,rB.fQ.50t#*F 

118bb.Y«t.2D5 

C#.l/0.TO.5l6#*F 
C#.l/B.T0.t501*F 
CA.l/B.T0*l'l5l.F 
C#.| /B.70.IA98.F 
CA.l/B.Ta.|Ot*F 
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Table 6—3. Replaceable Parts Icont'd 






Reference 

Designation 



HP hJrt '|c ^ 
Number ,'(D ^ ’ 



//' V'' ■ 






' ■ ■ ' i v‘ 


... {}y 1 

V. / ' ■ ! 


A V i/ / AU'V/ 






... ■ ■. r * ■' ‘ 

if . ’ ■ •; .S' s< s 




5 ./ 




^ V 

( ■ r:'. - ' ‘ 


*•. .{ ' i /.- .V . V ■ ■ r V ^ • 




*K. i 




' ■ . ■ ‘v ■ • i i * " • •• ■ 






1 . i; 1 


••. *. <■ V -i A:, ■ ■’ i r . 




-'■V, ■' ' \ 



Repiaseable Parts,; 



Description 



Mfr 

Code 



‘ Mfr Part Number ' 



075T*flttqi. /P, 

I 

Ji 

O747*0M^ 
375T*0tt»V ■ , b 

I « 

0b^l*)aj7 a 

075^«eao7 b 

g7S7«0(ift? b 

C757ii6Bbi ^ 

07ir«ea6^ b, 

d/S7*Qiib% b 

07S7«caa9 b 

079T«P)a6 

07S7..0lSb i 

OHTmObn j D 
07»7*Db|7 < p 
e75T-O»O70; b 
q 79T»D«0T./ b 

1 ‘ > 

075T*fl-t<l I 
0757«o«ro / I 
D75 T*b«7^ / 5 



obba^ob^Q 

Obb0»a«?b 

0bba»43b<^ 

Obba^bAOi 

Qbb0*bSbf 

Q797*B3ba 

0757«q«o^ 

fl7«7*e?71 

0bb9»q^4tt 

?100»l59t 



■ , t I ?’■ ■ ' ' 

bC 8 J 8 T 0 » too ^t"*^***®® 

pc«t8TCP i^oUO' p, Tc»fl*:'7aoi .s 

Pf5t3TCO^TR**P Vnu, tot C SlOt-lOJ ^ 

^ TCiCb*iOb ' ' ' ^ 

»r. 9 i 3 T 0 B^ii 75 It p Tc»it;^\oo^ 



^ PiaXSTOP \t\ 
L'Pistsrop 4^0 tt 
P(SrSTnR< b90r U' 



Mi 



p iTCbb^^ion’ 



P 7Cbn*^50 

p >c«b*-lo 



Qbb9«3»a 

Obbl»)99l( 

OMa.jrg. 

itoo^iuA, 

aiDoo^Qii 



•3591! I 

• JPOl ■ 2 

• 115\ r 5 

-?«’] > I 



b}V0b 
bfbP? 
blVRIf ( 
*IVP|Ot.( 
•avp|ov> 

b|V*P04 

bavppc! 

bavptoa 



‘iCtt . V, ' 

i.v, 

;l »ici,» • (' / 

. ,f *»Cn ■ !> > 

' < . »it»» '■/• I 

I v*sci» '.V ‘ 






075^*i7b0^Y, 

OUP^.ilbBt ' 

sibt«?oi 7 ; 

i 0 ao*h^r I 

jpii'»poaa', 
/ipai*op« i‘ 

‘ i f PPI^CPD# .i 

? ( I ' 

< Mdawt? . 

Iboa-BQbb 
y lb0l»)0S§ 
r jPoa^jPttP 

iboUiOia . ^ 
• I ibra^ioba'i 
f lP5?'*50P4 

,f ) > . ■ '. 

f . 9ra^v.bb5fl^' 

iMbf»»S»5b' 
//aib'o*|fl 5 b 
/ ' 9ihPmn\7k 

cfbo*0f7a 
/ or»o*btTtt 

0Ud*7085 

OlPi^OlPb 

9UA^>a9b 

oif^ 3 aap,;V 

' .r . ■ ’S\y 



\ P€1T8T0P,Pb/i,5 VasV *125« P^TCPftb^lOO • 

^,pe5t8TaV9b*a9 eU5» P h 

A*Pt5i5Tdf B?2 U /|25ri p rtbA^^vfio \ i >, 

.PI87STOP ttja, U *129b P ?C*9;*»Ofl . •’ ' 

P88:aTOp.20t 'u *i25k* r TC»0*On0 
PP,5tSTCP lfli» it .t25» P . 

. 'P£3I8TDB»TptiP i^rtK m C SrOt-PDJ l-7Pi*K 

A ' < I * > ' ’ - ' . * \ * 

'/ptBtb^Ot* Up* !i,»iP5»i r >c«ae*ioP, 

p|»riro»i *ob'' U7129P p rc*o^-top' , 

r'RtjxaxO'f ioeB>Jt jjf,* p jt»p*»too .■.; . 

, PE918T<3« acp U ^v35p P TCPPiilO^^* / ‘ . / 

’ QEsiaTCfl ip .i?5p p TC»0**100 ‘ ^ 

' ‘ •'* V /{ \ ' ' e ’ . / 

PtaiV'3*( 10 It ;u5p f TCBjb«tooi * 
pcstprcp 'I»5 m It p rc«Ob«ioo r 

' »t«llt*OP U5* P TC»0*^|00 ,) » 

, » PCPJ3TOP,^OOAl i »U5n P' TC•^•-^,ao^ i / 

pfdi3Top’a>io nt *12511 p rcbO*-ioc, > 

• ‘ ■ . ' ■ 1 ■ \ ■ 

Pt8t3TCP*7QMB ||,p tot c Jr0t**0;7fTIIN I 

. ppprarop 3ci .157129^ ^ TCpp>-no 

PfaiSTOP ipi It .t25» P TCbft*^|viyj < 

. .PMt97/P/909jll :e|29P/P TCPPr*! 1^ ' '' 

^ I peMafprf^^bo^tyrt ;^i5j* p ;Cpft.iDj , , 

QtBtOTPP t*§74 It ^125^ ^ACi04*lP,0 / 
pparsTPP 'i,i7« , It' r.TCiOftoo' 

PI8I8T0P’ iv.b It *|29P VP' 7tiO*»1PI, 
PeMfiTOP 99.1' lt :W5 p p rCbO^.160 
'■rESlStOP p 8*7 It *129w P TCb0**100 

pVsTBToi lOj It .tp5P P TCpC**|b 6’ 
«t8HT0P'37b It ,|25P P 7tb0^*V00 
.MBUTOP “.,01** It .t25«'<1 lttb0**IQ0 
, P^^SlSTtP |,.‘8P |t .ll9P pr' tCif»^*UO 
I P5*.^!8TCP*yP^7 9p0 tOt'^C' P:0t»i0i l•TIH 

^ U|^I|TC>, V*t it>Vb P TCbpe.lOO 
' pi.bibtor a;«at It .*ii5R p .tcpo*-ioo 
P tJi.arcp Ti J' ’tV>i25p P/.tcpo*-ioo 
, iPfpiaroppTPpR ibp mi PVatoi^ADj t»TPN 
\ Pf8T8T0f/-tPPP 9P lOtX' 8l0t-bDJ t-IBN 
: ' V' - I'f 

PE8tSTCP!,5.3bNf|t ^U5** p rc«0*-t0P 
«t;i3T0P'?0P tt^.25* ^ TCPp^-lOft I 

^ I s4i Tf |i)AsaeMpi,y>'» puBHauTTow 
f I8»»|TC>*-PB •yST'btIO* |pp»» C*C 8P*CI»#B 
,\3»»vrcw, f^^lNBUTTON ttPOT t>5V 

'*'it CATC TTL"V8^NAN0 quad p*inp 
I TPAN818T0P ARRAY * 

TPAW9IBTQR APPAY 
TPAN818T0P array / - . 

, .TpiNbiarop ' apday 

DVQBB*t»«P* P*9PV ?t 00>7 POs.at, rC»«mUt 
|]DtObE»zAiR g.PPv at PC-7 PD«.a»i tCP«*OI2t 
.^Utort-2NP T*5V 5t Cfli7 P0«,**I'. TC«**05t 
.DXOOe-ZNP 8»ABV 91 On*7 POb.An TCp»* 09B1 
- plCDE.ZbP )*BRV,9t BO-7 PO-.BPe rc»-»09Pt 

^DXQDE-Z««R S.RIV 51 DCi-?: >0»*aP TCP-mSPt 
jD2QDr^Z>»R )«aBV 91 D0*7 PO«*An rC»»*05Bl 
,< DXQDl»Z^P l.PBv 51 DO-7 PO-.ai; r:«-«05Bl 
, . OIOtl-rNP 2*blV 91 Dfl-P P0»*«p TC--.P7Z1 



TPrccEP Board AmMBtv ' 



'^a9ttb 
.’2B«B0 . 
agstt"/ 



»2&9P6 
. ,2BaPn/ 
ZBaio, 

' O39B0’ 
OIBIB 

'.‘JAsab ^ 

A Zi.98b' 

, C»i90b, 

' 2V9«b 

. UW^ 

1 /' 

^aviab' 

/ZU5Pb 
/ ?A9ttb 



, CAPACtTOP.PlD 
CAP,ACtTOR-P»D 
CAPACtTQR-PlD 
' C 4 RACtT 0 P-PMD 
',CAPAC|TOP-PXO 

^ciPACtTOP-Pio' 
i: CAPACITOB-PID 
'CAPiet TOR-PRO 
I CAPACXTCft.PRD 

cApacitor-pid 



lOOpPPi ♦•101 MvOC CEP 

inoopp ♦•toi mvtc cip 

>ruP ♦BO-ZOI Z9V0C CCR 
;iTUP »|;}-2P1 Z9VDC CER 
,«7UP •PP-201 Z9VDC CEP 

; 0 lUPj‘# 80 -Z 0 X movoc cep 
muPt-mi zovoc ta 

♦•mi mvBc cep 
nuri-ioi tflVDC ta 
mobPE ♦•lOl tAVDC CtP 



|9T0I t 
aPBPb , 
245tb : 
Za5ab 
zeaeo 



,ca-i/p-TO-iomP 
CP^l^B»TO-JOU-P.' 
ZIC0-JP7A I ' 

Cp* 1 PR*TO-| dOt ”P 
XP-|/l*T0-tt75P-P / 

C«-I/B*T0-PT5P-P 

Ob,PB*129? 

0A9a-l252 

Pr*595-UB«TQ-9bP25-C 

JP^E55“lPB«Tfl-9bP29-C 

C4-i;e.Ta-u?2B-p 

.C4-WB-T0-P22R-P 

CP»l/B«TC-20l-P 

Cft-t/a-TO-1002-P 

33abR«Yab»2"3 

ca-iya»Tfl-icoj-p 

C4-|/8-TO*IOOl-P 

Cu-)/B-ro-l003-P 

ca-t/i-ro-2002-P 

C4-t/A.T0-|fiR0-P 

CP-WI-TO-IOPO-P 

C«-t/B-r0«l90l-P 

C4-I/B-T0-I501-P 

C4-)/B-T0-20I-P 

C«-1/B-T0-20l*P 

2l00*»ab 

C4-l/B-TO-lOlP*P 

CU-l/B-Tfl*5oiR»P 

C 4 -|/E-TO-Po 9 R*P 

Cfl-l/B-TO-bObP-P 

I 

ca.|/a-Tc.ia7mp 

CA-t/B-To-iarmp 

P'*E95*WB*Tfl»l5P4*P 

C(fl/B-T0-b9RS«P 

CP-t/B-TO-PBpr-P 

4P«Cl/B-To*20P0*P 

C4-t/P*T0»27PR*P 

CP-t/B-TO-30U*P 

C4-l/B«T0-2|Sl-P 

2100-8351 

C4-t/B-TO-R021*P 

CU-I/B-TO-P021-P 

CP*WB*T0-7|5R-P 

2100-1350 

2I0Q»3207 

Ca»WI«T0-53bl-P 

C5»t/«-ro-2Q02-P 

0l222-bt90l 

3101-1047 

3101-1930 

BNTfltBOO^ 

CA8045 

CAloaa 

CAS049 

CA50R9 

1902-1092 

1902-8092 

I902-Q0b« 

1902-IOPB 

190Z-)04B 

1902-SOllB 

t902-3Q«b 

moi-sottB 

1902-012R 



01223-bb503 

QlbO-3u5b 

01b0-349b 

OlbO-OlTA 

OlbO-0174 

OlbO-OlTtt 

OlbO-2095 

150 Ot 0 b)t 9020 B 2 

OtbO-SP5b 

l 50 O 33 bl 90 |QB 2 

Olbn-345b 




Replaceable Parts 



Model 1223 A 




Table 6-3. Replaceable Parts (cont^d) 



Reference 

Designation 


HP Part 
Number > 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


> 

klZkn 


iiua>iu5t 


6 




CI8ICI7C4*8>iD |ftO 08 F **101 l*VDC CE» 


28480 


Okbfl-1456 




8kbO»a?ll 


5 




CI8ICrTOI-8bO »1U8 *»70t 50vOC 8Qm 


784S0 


0160-4711 


iSCie 


,0110*1711 


5 




C48*CtT09-8»0 •lUF ♦'•701 50VDC 80L»E 


78480 


0160-4711 




8ll0*151(> 


9 




ClPiCiroi-Fjif} »1UF ♦-70k 50V0C CE9 


?8u80 , 


0160*1558 


hiti? 


' 81I0-H58 


9 




ci®4crTa9-FiD *iuF ♦•70» 5«vnc cii 


78480 


0160*1558 




0118*145* 


6 




C 88 icrT 0 B-FiD tooopr *-iok uvoc CEP 


78480 


OkbO-3456 


■T 


01b0*l45b 


6 




ClPICnOP-FltD lOOnPP ♦-tck 1*VDC CEB 


7SU80 


0160-3456 




OtbO*155P 


9 




CiPiCirOB-FKD »tUF *-708 5OV0C CEP 


78480 


0160*1558 


Hr 


01*0*771* 


8 


1 


CIPlCTTCP-FkD «7UF»50-I0t lOVCdL 


7S48Q 


0180-2739 


»|CV 


0110*4711 


5 




CIP*ClTOP*FkO »1UF ♦•70k 50V0C PDLtE 


7I48D 


0160-4211 


Altai 


0110-1550 


9 




CiPICt70l-8k0 „1UF 4-701 50VDC CEP 


7I4S0 


0160-1558 


AitQft 


OUO-7055 


9 




CIPiCrtQP-Fkr) ^okUP »80-2f>k lOOVDC CEB 


28480 


0160-7055 


AlCat 


0U0*0IT4 


9 




,CIPIC1T0P-FID »47UF 480-701 75VDC CEP 


78480 


0160-0174 


' AICri 


1*01*0040 


1 




DIODE. inv 50“l 7^8 00-15 


Ilu80 


1901*0040 


AlC»| 


1901*0040 


1 




OIODE-89ITCHIN6 IflV 5o“l 2^8 00*55 


28ttSn 


1901-0040 


AlCna 


I*rt*oo4ft 


1 




0t0DE*8i»ITCHlN6 IQV 50^1 2^<S 00-15 


21480 


1901-0040 


aicqs 


|9ni-fl535 


9 


7 


otQOE-acKomv 


21490 


1901-0535 


AlCPfc 


I9oi*no4o 


1 




0ICCE-8i4l7C»-r»»C low so*'! 2H5 D0-J5 


28480 


1901*0040 


iicpr 


1901*0040 


1 




OtODE-S^tTChlSC lOV 50^1 2N8 OC-15 


28480 


1901*0040 


ilC»» 


1901-0040 


1 




nioDE-aptrc^lNc lov so»*i 2 ns do-15 


28480 


1901-0040 , 


licit 


1901*0040 


1 




0IDOC-8**rTCKt^C 30V 50»*l 2^8 00-15 


78480 


1901-0040 


A|Cl)0 


1901*0040 


t 




OIODE*98lTCNtNC InV 50»»l ?Ng CC-15 


78400 


1901*0040 


IlClit 


1901-D515 


9 




OlOCE-5C^<OTrNf 


78480 


lPOl-0515 


IlClil 


1901*0040 


1 




{MQDC-8f*trCH!Nc loV 5 qN| 7^JS DG-15 


78410 


1901-0040 


AlClll 


1901-0040 


1 




i)lDDE*Sr4tTCHTK& Jfjv 5n»*l 7^8 00*15 


?84S0 


l9g»*;oao 


I1J2» 


175l-*7t4 


1 


1 


CO><*»tCTOO 7-PIh F P08T T* PE 


70480 


1251-1714 


^lU 


9100*1417 


8 


1 


COIl-blO l*5»*H 5k C»65 ^21504, 56LCiBQN 


28480 


9100-1657 


llO) 


|Mb*o?i5 


1 




TPAKiSISTOP UPH 91 PDPlSO^pi rTvlOO^H? 


04711 


2'«19Qa 


*10t 


1851-0016 


7 




TPI^SISTOP PKP al P04110“- FTi750B^*7 


28400 


1051-0016 


1105 


1*51*0016 






TPIHJI8T0B P^P 91 p 0«510“(» Fri250MBi 


21480 , 


1851-0036 


llOl 


1554*0715 


1 




TPlh9l8TCP HPH 9l PO*l504l>i FTilOOB^x 


04711 


2^1904 


1107 


1854*0796 


6 


> . 1 


TPli^gtSTOP **PS BI TQ-92 PDPltO^b 


2B4“0 


k054*029b 




1851*0016 


7 




TPIN9I970P PNP 91 PDPJIO^P 87»7!0PH7 


28480 


1051-0016 




1154*0715 






TPIH8I97QP HPH St POvlSO'^P FT»Sooi*M{ 


04711 


7^il90tt 




1154*0215 


1 




TPIl^StSTOP SP** 91 P0P150^P FTalOOtH? 


04711 


2‘*l90tt 




1854-0715 


1 




rPIP49t8rOP **PH St POal504it FTalOOBN? 


06711 


2M904 


11*1 


0757-0416 


7 


1 


PE»t8TCP 511 It *l25a F TC^Or-lCO 


74546 


C4-l/8*ro-5llP-F 


im 


0757-0146 


7 




BE9ISTQR to Ik .I75i« F TC«04-100 


74546 


C4-1/B.TO-10PO-F 


11*1 


0181*5145 


7 


1 


PES18T0B 5104 at ^?5w FC TC«-800/49CQ 


Oltit 


CS51U5 


IlM 


0757-0781 


6 


9 


PEBtSTOP ?K Ik »175 n F 1Ca04-lO0 


24546 


C4.|/8*rO-200t-F 


11*1 


2100-1757 




* 


PE519TCP-TP*»P 54 lOk C TOP-lDi l-TP»» 


78400 


7100-1752. 


11*5 


7100-1717 


8 


7 


BiBtSTOn-TRMB 200 101 C TOP-IDJ t-TPM 


70480 


2100-1212 . 


11*1 


0690*1419 


4 


1 


PEaiBTOP 178 Ik »l25a F TCbO*-100 


74546 


C4-1/8-TC-178P.F i 


11*7 


0757*044? 


9 




PESt9TDP lOK tk »175«* P rCaO — 100 


74546 


CU-1/B-TO-1002-F 


!!*• 


0757*044? 


9 




PEStBrOP 10“ 1« .1258 F TCPO4-10O 


74546 


C4*i/8*To-I007-F ' 


Il*t 


0757-0447 


9 




PEStSTOP 104 tk .125 m F TCpO—100 


24546 


C4-1/8-TO-1007-F 


ii*to 


0698*1445 


7 


1 


lEBtSTOP 148 It .115r« F TC404-100 


74546 


C4*l/8*rC-l48R*F 


*1*11 


0698*1150 


6 


7 


nsiBTOP 2.174 tt ^1759 ? TC«04*100 


?4546 


C4.tt/8-T0.2l7l-F 


11*17 


0757-0774 


5 


5 


PEBtBTOP 1.214 It .t25»4 F TC40— 100 


74546 


C4*i/B-T0*l2ll-F 


11*11 


0757-0774 


5 




PESIB70P 1.214 It .Ilia F TCaO— SOQ 


24546 


Ca.t/8-T0-l7ll-F 


ll*t« 


0698-4451 


4 


7 


PEStBTCP 40? Ik .t2SH F TC*04-100 


74546 


C4-1/B.T0-402B-F 


*1*15 


0690*1150 


6 




PE9X9TCP 2.174 It .125a F TCa44*loO 


' 74546 


C4-l/8-TC*217k-F 


ll*l» 


0757.0774 


5 




PESiarCP 1.214 tk .1256 F 7C404-100 


74546 


C4-1/P-TD-17I1-F 


*1*17 


0698*4451 


4 




PEBISrOP 402 Ik .1256 F TC40*-kOQ 


74546 


C4-1/8.T0-402P-F 


l|«|i 


1757-0441 


0 


1 


PEBISTCP lt« Ik ,1156 F TC404.IOO 


74546 


C4-I/8-T0-1 1 07-F 


ll*lt 


0757-0411 


6 


6 


PEStSTOP 2.414 Ik ►I25-,F TC4o**iC0 


74546 


C4.k/P*T0-24Jk-8 


11*20 


0757-0774 


5 




PE8I8T0P 1*214 Ik .1756 F TC>O4*U0 


74546 


Cu-t/e-ro-12ll-8 


11*7? 


0757*0194 


0 




PiatBTOP 51.1 11 .1756 f TC404-I00 


74546 


C4*k/8-T0-5tPl-F 


11*11 


0757*0780 


s 




BtBiSTOP |4 tk ,1756 F TC404-tOO 


24546 


C4-1/8-T0-1001-F 


ll*2B 


0698*4419 


6 


7 


PEStSTOP 1.244 tk .1256 F rCao».loo 


74546 


C4*k/8*T0*l74i-F 


*1*75 


0698*4419 


6 




PEStSTOP 3.244 tk .1256 F rCa04*lOQ 


2*546 ' 


C4*|;8-T0-3741-F 


*l*lt 


0757-0474 


7 


? 


PEStSTOP 1.14 Ik *175" F TCa0*-|00 


74546 


C4-U4-T0-IICI-F 


ll*?T 


0757*0440 


7 


7 


PEStSTOP 7.54 It *175" F TC404*iOd 


24546 


C4-W8-T0-7501-F 


»!»l* 


0681*1055 


5 


7 


fltaiSTOP l»4 51 ;?5" FC TCa*l0O/»90C 


Ot|2l 


C8k055 


11*18 


0757*0444 


1 


? 


PEStSTOP 17.1* tk .125" F TCB04-100 


24546 


Ctt-t/8.To-l7l2-F 


11*11 


0757-0449 


6 




PEStSTOP 704 It ,i756 F TCbo*-|00 


74546 


C4-t/8-ro*20Q2-F 


11*17 


0698-4496 


5 


1 


PEStSTOP 45.14 tk .1256 F TCB04»tOO 


24546 


C4*t/B*rO-4512-F 


ii*n 


0698*4495 . 


4 


1 


PEStSTOP 17,46 tk .125" F TCB04-100 


2*546 


C4-1/8-T0-1742-F 


ll*la 


0757*0468 


9 


1 


PtStSTQR 1104 11 ,t?5" F TC40*-1Q0 


74546 


C4.I/B-TO-1S01-F 


11*15 


0757*0459 


8 


1 


PEStSTOP 56.24 tk .125" F TCaOb-IDO 


74546 


C4-1/B-T0-5622-F 


*1*U 


0757*0449 


6 




PfStSTOP 204 It ,i75" F TCan*.toO 


74546 


C4-k/8*T0*20O2-F 


11*1? 


0757*0457 


6 


I 


PEStSTOP 47,5" tk .125" F rCao^-tOO 




C4.I/8.T0-4T52-F 


*l*lt 


0757-0465 


6 




PEStSTOP IDOK Ik ,125" F TCaOt-lOO 


BT r ’ 9 


CU-178.T0-1O01-F 


M*lt 


0757.0457 


6 




PEaXSrOR 47,54 It ,125" F TC«0»-100 


BT , 1 B 


C4.l/P-rq*4752-F 


11*48 


0757*078fl 


1 




PEStSTOP 14 IX ^I25h F TCPO^-IOO 


B^ 1! ! 9 


C4-i/§*fo*inoi-F . 


*1*4| 


0757-0781 


6 




PEStSTOP 24 U ,125a F TCafl»*10Q 


74546 


C4-1/8.TO-2001-F 

















Model 1223 A 



Replaceable Parts 



Table 6-3. Replaceable Parts (cont'd) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0tt(>»}9Tt 


0 


1 


BlBiatc* t*5B« It »i 296 r rc*o--ioo 


2*5*6 


C*-l28-ro-*50t,f 




Qt9(i»AOlA 


9 


2 


BtaiSTOB 22.6 It .1296 2 TC«06-100 


olaaa 


P'«E99-1/8-T0^22P6-F 




Obte<»oOtfr 


9 




nataroB 22*6 it .1296 2 tc60*-|Do 


OJ8B8 


P“E95-1/8^70-22P6-7 


l)BaT 


a757.Q?ei 


6 




*18X870* 2* It ;i 29»» ^ Tt60— 100 


2*5*6 


C*-1/6-Tu-200t-7 


i|Bon 


07l7-fl?AJ 


b 




218X8TCP 2* It ^1256 2 tC6n--100 


2*9*6 


CU-1/6-T0-2C01-7 




075T*0?AP 


1 




*t8|8TQP It It ^1256 2 7C60--1C0 


2*9*6 


C*-W0-t0-t001-F 




075T*C?ID 


1 




BEBXaTC* 1* It *1296 2 rC60*-100 


2*9*6 


, C*-l/8-ro-1001-7 




07l7*ft?tl 






BEBISTO* 2* lA .1256 f rC60— 100 


2t9*6 


C4-1/6-T0-20Q1-2 




07S7-o?Al 






PESraro* 2" tt .1256 2 TC60*-100 


2*9*6 


C*-l/A.T0-2001-7 




•0757»0t}1 






Br.atW* 2.*1» It .1256 7 7C606-IOO 


. 2*5*6 


Cu-|/8-T0-2*ll-2 




0757.Dflll 




1 


M filT . 1.236 It .,1296 7 TC60*-100 


2*5*6 


C*-i/8-ro-2*11*7 




Obt»-5l5l 


7 


7 * 


KiX9Tn ^^fc76 tt .*129" 7 rCaO^-lQO , 


2*5*6 


C*-|/8-T0-a87l-7 




Ottp.atri 


6 


1 


PfBIBTOa 7.196 tt .125" 7 TC-c^-lOO 


2*9*6 


C*-U8-T0-7i9l-f 




2tQ0»O|bl 


t 


1 


PiaXBTCB-TPMP too tot C TQP-AOJ 1-1*^/ 


2iuao 


2IOO-O9bi 


ilBkT 


06tA»li9l 


7 




PEaiSTOP 2 .a ?6 tt *129" 7 rC60--tOO 


2*9*6 


c*.t/i.ro-287t-7 




0797*0ftll 


1 




^ PEararop 9 . 11 “ it . 129 * 7 tc906-ioq ^ 


2*5*6 


C*-|. 9-T0.5tt1-7 






0 




PE 8 TSTOP 2.26* II ,129" 7 TC606-100 


2*9*6 


C«-l/P. To^22bt-F 




?100*191» 


* 




Pt8l3T0P.TB69 200 iot C fOP-ADJ 1-TP5 


2B*B0 


2109-12 2 


Ai"n 


0?5r*(>ta« 


6 




PE81ST0O 206 It .129" 7 TC«Q6-tOO 


' 2*9*6 


C*-1/8-n-2002-7 


AMtOO 


0717»P?en 


1 




PtStSTDP l6 It .125" 7 rC60«-t00 


2*9*6 


C*-1/8-Ti -tOOl-7 


Alii 


llfilottlO 


b 




a"tTCN-P8 uPQT .45* tlSVAf 


2 B*ao 


1101-1010 


All! 


Jtni«20OB 


9 


1 


a-lTCK-PB 9-9x67X0^ tO“»* C-C a**CXN6 


2 B*ao 


1101-20*8 


AlU) 


lAio^ntt 


t 


1 


XC X^V TTL LS -EX I-INP 


01299 


5*i7«L90*N 


A|U| 


tl2O»0OSa 


5 


1 


ID CATE TTl hand flUAD 26XNP 


01295 


5N7*00N 


AlUl 


tAdO*06At 


* 


1 


IC CATE TTL a HAKO QUAD 2-X\P 


01299 


asT*aooN 


AlUA 


lA2n»DbM 


a 


2 


XC CATE TTL S ^A^^} TPU t)-I^P 


01299 


3NT«aifK 


AlUl 


tt?0»Qb2t 


0 


1 


rc 77 TTU 3 J-6 NEC-EOCE-ryXC 


01295 


SNrasiuN 


AlUA 


|A|0*D|T9 


9 


1 


IC 6V TTL '*0t*09T8L PETPXt DUAl 


01259 


8V74121N 


AtUT 


1120-0917 


9 


1 


XC 3CH6XT7-7PIC TTL NAHO DUAL «-tKP 


012*5 


3N7*11N 


AlUi 




1 


2 


tC. 27 TTL L8 0-TfPE POS-tOcE-T*XC 


012*9 


8N7*LS7«N 


ASU« 


it?o«ni2 


a 




XC 27 TTL L9 0-ry2E PQ3-E0Ct-TPlC 


012*5 


a‘*70LB7«N 


AlUlO 


1*20-0121 


b 


1 


IC GATE TTL NOP QUAD 2-XNP 


012*5 


3N7a02N 


HUM 


|B20-0t7a 


0 


1 


XC XNV TTL 6EI 


012*9 


5N7uo*>» 


AlUt» 


1*20-06*9 


* 




XC CATE TTL 9 N»\0 TPL 1-Inp 


01259 


9N7A310N 


Al*io 


0122I-6I61Q 


1 


t 


cable AsaE^BLy. ^*xccep 


28*80 


01221-61610 

' ( 


At 


01221-bblOt 


* 


2 


MCTHEP aOAPD A85E**BLT 


2I480 


01221-6690* 


AaDLI 


Bt20-lt7| 


2 


1 


Cei-OELAy LXnE. 162 --tH9»t*6 6-* O^M 


2B*80 


•110-1171 


A«J5 


12M-17B9 


a 


? 


CONECTO* 20-P|*< 7 «ET*1C CX3 


28080 


1291-1789 


A«Jt 


1291-17B9 


a 




CONNECTOP 20-PXN 7 METPXC CX3 


28*80 


1291-17B9 


AtJr 


1291-170* 


9 


1 


CONNECTCP lO-PXS 7 NETPXC CIS 


28*80 


1291-170B 


AtJl 


1291-1626 




1 


CONNECTOP-pC edge 12-CONT/POm 2-n0"8 


22 *eo 


1291-1626 


AtJtn 


1291-1611 




1 


COKSECTOB-PC EDGE 19-CONT/BO" 1-BOb 


28tt80 


1291-1611 


Aaiti 


1291-201* 


a 


1 


CQNbECTOB-PC EDGE lO-CQNT/PO" 2.Pa"B 


28480 


1291-201* 


AA*! 


0797*0171 


9 


2 


PtaxaTO* 82.9 It .125* 2 TC*0— 100 


1*9*6 


C*-l/a-T 0 -B 2 PS -2 


AAll 


0797-ftlM 


9 




Piaiarop 82.9 u .i29" r tcpo^-ioo 


2*5*6 


C*-WB-rO-82P9-2 


AttS 


0690-6126 


2 




PEaxaroR 187 u *i29" 2 rc*o— ICO 


2*9*6 


c*-t2P-ro-t8rp-F 




ta00-07Q6 


2 


1 


cable CLA6P-62CL .IBB-.29-0XA .179-"D 


28*80 


1*00-070* 


Af 


01221-66909 


5 


2 


HXC" VOLTAGE BOAPO A8SE»*6LT 


28*80 


01221-66909 


A9A§ 


01221-6M01 


9 


1 


rPAS870pyEP AasE^pLv. high voltage 


28*80 


01221-61101 


A|C| 


01*0-0097 


7 


I 


CAPACXTOB.rxO uTU* — lot 15V0C TA 


96289 


l5oB*7b»5019a2 


AlC? 


OtbCWOtTn 


9 


1 


CAPiCXTOP-AlO .22U7 -00-20t 29V0C CE* 


28*80 


OlbO-0170 


AlCl 


oiio-otoo 


1 


2 


CAPlCtTDP-2iD a.7g7—|ot 39vOC TA 


9628* 


l9flD*T9xO0J5B2 


A)Ct 


Dl60-2Ctt 


9 




CAPACXT0P-2XD .ntu7 -80-20t tOOVDC CE* 


28*80 


OlbO-2099 


AlCl 


01*0-0100 


1 




CABACXro*-2XD *.7U2— tot 19V9C TA 


96280 


1900*79x501962 




0160-2099 


9 




CA2ACIT0P-2XD .01U7 »20-20t lOOVDC CE* 


?B*BO 


0160-2099 




O160-0U5 


a 


2 


CA2ACXT0P-2X0 .0S6U2 — tOt 2OOV0C POLTE 


28*80 


0160-0169 




0160-6079 


1 


I 


CAPICITOP-PIO 190OP2 --20t «6V0C 


28*60 


01 60. *075 




0160-1720 


7 


9 


CA2ACITOP-2*0 .1U2 ♦-fOt |60yOC 


28*60 


0160-1720 




01b0-a02a 


b 


1 


CAPACiroB-710 .IU2 6-20t *6VDC ^ET-PQLrE 


96269 


ttjOPlO*0*0 


*5C|i 


0160-05*1 


b 


1 


CA2ACXT0P.7I0 ttTDOPP — 20t atyoc 


28*80 


0160^09*1 


A|C^^ 


01b0-09u* 


7 


t 


CAPACITQ9-XiC .022U7 #-201 *6vDC 


28*80 


0160-0*** 


AfCil 


OtbO-09** 


5 


t 


CAPACXTOB-FiO ,fl^5UP ♦-20t *6wOC 


96269 


*10^6810*0 


A|Cifl 


olbO-2099 


9 




CAPACIT0P-2aD .l)lij7 -PO-POt tOOyOC CE* 


'28*80 


016C:-2C55 


A9Ci9 


019Q-Qfl*9 


7 


1 


CAPACirOP-FXD IOUP-90-lOt iSflVDC AL 


96280 


1001067150002 


A«U 


0160-0165 


a 




CAPACXT0P-2XD .096U2 — tOt 200VOC 20LTE 


26*60 


0160-0169 , , 


A5C1T 


0160-2095 


9 




CAPaCXTOP-FXD .01U2 -8O-20t lOOVOC CE* 


28*80 


oibO-2059 


A,^Cti 


0160-1*96 


b 




CAPACXT'JR-2»D tOOOPP —101 16V0C CE* 


28*80 


0160-3*96 


A|C|t 


0160-2099 


9 




CA2ACXTQP.2yn *0|U7 *80-201 tOOVDC CE* 


28*60 


0160-2099 


*|C?o 


0160-2095 


9 




CAPaCITOB-FAD .91UF ♦B0-23t lOQVOC CE* 


26*60 


ntbn-2099 
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Ft'eplaceable Parts 



Model 1223A 



Table 6-3. Replaceable Parts (coru'di 



Reference 

Designation 



• , \ ' ' 
* »' „ . 

. - \ , 'v. 



HP Part c Q. 
Number d 



0)b1»)7S1 0 
0U0*1T?0 T 
OtbO*|tt4S 1 

l^JOWOTM 7 
MOt«OT)t 7 
t4oi-o0ttn \ 
t’ouootto i 
IQQUOOaO I 

I 

|tot*oo«o t 
lfot«nbP) » 
l^owobB} ft 
|40t«l0b9 2 

5 

t^OUOdVb 7 
t90|.0090 I 
I90W091B B 
)Bot*ooao t 

2tl0»02b9 0 

2tlO»0|AO B 

2Ur,»020) 0 



t6Sa*047a 

lBSl»OOia 

tBS«*02l9 

IBS9-0017 

l«5S«nll8 

|B9«*oa7fi 

1»9|«*02a) 

QBit»tb7t 

07S7.<H7B 

0bt«.ita67 

079T*0717 

0b9B.l|95 

Ofc^f.OOO? 

oaBB.ittf? 

ObM^OOOl 
0797. 0«B5. 

0bBb*»t029 

0ba6*«QIB 

ObftJMOS? 

2tOO.|2)9 

05BS*27!;S 



• p .v* » r f 7 4 I 
■ (I S'*< ; I M 



Description 



Mfr Part Number 



2tao-)92o } I 

069S»9)9) < 9 2 

06B7.JJM , 2^ X 

0797.0*169 

■0667^2221 , } \ ^ 1 

d797n-9<“»^^' 



C*^4ClT0H-^>lD .«|U^ ♦«20» l«VOC Cl» 
CABACrtBB^rsiO ♦-I0» tbOVCC 

C*6iClTD6.^>lD PBl.JOt 90SC’C ZIB 

OtQO[»7r»0 Rtcr ooov u * 

OIGOt.BnB UCCT aOOV U 

orooE-SbiTC'^rHC bov 2^9 do.is 

DTC0r.8»tTCHt^G 90V 90^6 2^>9 DO. 99 
DTODt.8#lTCHt*iiO 90V 90“6 iSB 00*99 

Dront.li*tTC»*t.\iS 9oV 90**A 2^8 00*99 
DtODE.BbtrCHtNC lov 90*^6 7Hi 00.99 
OtOOE.NV BECT tovv 9‘*6 250^8 
DIODE.HV Beer tOitV 9^6 290^8 
DtQ0C*P«»6 RECr |Ntt696 <*00V I* 2QQN9 

OrODl.HV RCCT jvv 29D**‘ 

0ICDE.SntTC*<rHO i20y 90^6 i00H9 
OlOOE*-t<*rTC»*!»«5 6 qV EOO'-i 2^9 00.95 
Dl00t.aC5*CTTHT 

OtODE.S6lTC»*tNC 90V 90^6 2Nfl 00.99 

FUSEHOLOER.CLl^ TyPe,29D-VUSE ' 
rust 290V 9L0*9LC i.29x«2S UL 
rust JBh 290V VtO-flLO U29m9 UL 

C0JL-**L0 22uH lot C675 ^t990i. 979LC.No“ 

CL4»*B.C*6L€ ^579.016 ,5.r»0 9VL 

TP*mt9T06 HPH si 60B9lfl*-» 2T«100“NZ 
T69N9t|r06 PHP st ?Q.ta PD«J6D^<| 
fPl»*9IS?C6 N6N SI P0il5ft**»t FTp^OO^HJ 

TPisstarop i.FFT d.*«ode si 

TBXSSISTDP PhP 2'«2Po96 SI TO. 9P F0«6ac**"i 

TPXSSIStOP HPH SI P0b910^<v FTRtOO<^>«Z 
tPlVSinrOP P»<P 2^27076 St 70.(0 pobaop^f 

PiSiSTOP 2*7 5t 2f> TCBQ*.aoO 

PfSiOTCP too It .29» F TCBO*-lOO ' 
PeSrSTCB 29*9 k \t .1291* F rc»o*.too 
PtSISTO* 562 19 *|9*» F TC«0#-tOO 
P18T8T0P P*9BF It ,|29» F TCaO^.tOO 

PtStSTOP 0.0 lot *9«» CC rc»0*itt2 
PC8I8TO0 2*67 k it pl29i> F TCbo». 100 
RE9I870P 26*|N It •129 m F rC«0*.|00 
PESlsrOP 6*0 tot *9 m cl rCPOettt? 

RESlSrOP too* It *l29w > TCBl^.tOO 

PESISrOP IF 9t «5 m CC TC60»b« 7 
PESiSrOP 90M tt 9 m C TCmQm* 100 
PESI87CP |M SV .29M FC TC««0Q0/»90D 
PtSlSTCa.ypMp 20OF lot C T0P.60J t.TP6 
PISISTDP 2.7** St *29 m Fc TCm-Ooo/bIUO 

PESiarop.vAPiAflu 1.9** «*20tr lini cc 
P rOlSTOP 1*29** 9t I** c rCRO ^*200 
PE8ISTCP 99P lot CC rC«06769 
PI818TCP t00« :t *I29 m F,.Tc»a*«tao 
• E8T8TQP 2*2< ' »CC/rCMA^M7. 

I f j il'' i'‘ .'■ ) f ■ > / I f f . 

■E9|8t9P,‘V. |tf *29f» F.TCbOm.I^Ii,,; j !' 
iPlOlbtCH 2«** tOt/lM C TCB6»*29bw ,/ 



iPlOlbtCH ^7** tOt/lM C TCB6»*29bw ,/ 
PnpttfPir.VAtimit.SDtF **2otr /LI*7| CC 
pfo9Mrp«TPMp' t*f 2Pi/;t TOP*:»oi 
. Plt:SlD»ilpP It, .2>V#;F TCBpi.ltO , , 

toic/\^M ^ fCio*92P: 

Fie^iro* 20 It .ttSM Fj tc«Q*.tDu, , 

- naiBtCP *29 m F TC»a**tOCir 

r^tai.STftp. It' . i29m/f Tc«o**too/ ‘ 

‘I ,nstVD6 200 lt/il2fM',Ff Tt»7*-^flO ■' 
f • \' / I : t I : f f , ' ■ ‘ ' ;7 

PllliVOP in At *|29s fjTC»C^.tCO 
pcsl^rop '20 It *i?9m F/;TC»o*.toa 

P28I8TDP 2C»v. It, ;.l25.e .P rC^Oi-.lOO ?’ 
/iPCSlS\OR B.|9**i/9» iM.C TC«0*.200, 1 

»PCrii9T0P 9*p2P 'tk *I29 m-F, ,TC»0*-100 * 

J } j ' ' ' ^ ' i I 

; 9rat9T0P;iF in,*i29M F Tc*o*.tao 

/PtOrSTOP IF 111 v129m F TC60#-100 



/'FEMOTtiA «0*pif}?t‘ ,l'{.9^ F TC*0*.iqo 

I PESISTC*^ VOk .'it *12V F. rc»Of.tOO 

! •E8tsVDi.T»,**P,9'i05 TOP.FDJ' 1-TP1 
OE8t070P*TP’-P 200 m l0t‘C.T0F*60J l-7»’« 
'FfSlBtOF lOOMvVt *I29 m FiTCBOt-lOO 
^PE9rarOP pa;2^ -it *I29** fr TC*0*.tOO » p 
,»tpTS7rP l70F;tt *I29 m F fCBOF-lOP^' 



Code 


iviif rar l ivu 


28v80 

2 RalO 

28UB0 


0160-1711 

0160-9720 , 

0160.96*9 


lEuOO 

28A80 

28460 

28480 

28480 


1*01. 079) 
1701-0791 
1701-00*0 
1701*00*0 
l7fl|» .,0*0 


26480 

28480 

28410 

28480 

147S6 


1*01.0060 

t* 0 l. 00 «C 

1*01.0689 

1*01-0689 

1^4*96 


16480 

2 I «80 

28 P 80 

28610 

28480 


1701*0670 

1701*0076 

1*01-0090 

I7Q1.Q518 

(*01-0060 


28490 

79719 

75719 


2110-0267 

919.600 

919.250 


28660 


7140*0177 


26480 


16QC-009I 


06711 

2 >a »0 

067tl 

28480 

06719 


2N9951 

1899*009* 

219706 

1899-0097 

212705* 


06719 

06719 


219991 
2127074 ; 


75062 

26946 

2«966 

26566 

26966 


B*M2.2R7*i 

,C9-l/«*TO-10t-F 

C6.l/B.r0-2992-F 

C9.1/6-T0-S62P-F 

C6.1/8.T0-66O1-F 


01I2I 

24966 

2^566 

01)21 

26966 


E 868 O 1 

C6.1/8.T0*2671*F 

Ca.| 28 .rD. 26 l 2 .F 

EB 6 BG 1 

C4.128.T0-I005-F 


01121 

09886 

01121 

21680 

01121 


EB102S 

.PVC179*1*TO*9006-F 

^CB1Q99 

2100*9219 

CB2759 


28610 

2^610 

Otllt 

26966 

01)21 


2100-9920 

0678-9191 

C89991 

C6-1/B.T0-1C0J-F 

EB2221 


. 2*966 

r 28680 
;>8680 
/| 86 jo J 

26966 


C9-1/6-7O-1Q06-F 
0678-8*27 
/;2tOQ-992l 
! 2100-0967 
CS.)/6*T0.10D2»F 


0 U 2 I . 
• |770| ' 
24966 
2*966 


. .CBtOll 

MFaCl/l-ro- 20 PO*F 

C9.1/6.T0.6171.F 

C6*l/8.r0-l002-F 

C 6 *yi.T 0 * 2 ai-F 


269*6 . 
17101 ' 
2*966 

28 « 0 o 

24946' 

24946 
2*946 ' 


, C 6 *iy 0 lTO-loO 2 -F 
; *4FBCt/8-r0.20PC*F 

<C4;i/8*TO*2002-F 
i 0*78^9199 
,C/^t/|.T0-962l-F 

y w ' 

C6-t/^UT0.t00l-F 

C4-1/8.T0-1001-F 


28*80 

269*6 


^/678-l228 

. 'C^W^2#..ro4)0O2.F 

, ^ f s 

• 210 J -0980 V 
,}l0fi-92l9. 

C 6 . 1 / 8 -TOilOaj-F 
^ C4/i)l/|.VoJa45'2-F 
^|Vi.|/g.T0Vl7BJ-F 


'28«^d,/ 

28680, 

2*946/ 

24947' 1 

241*1; > 


/ I'/y 


/ “ 1 ' .» 1 ■ 

p ' / ' 



• ; . y )// /h i 



; V6-l4i7/'h « / ■ •/ :),* 

'■'■u' '..7 p'^'' v'/V ' V/'V /. r / 



. rr 

’ll ■ 

, - r; , , t ’ 







Model 1223 A 



Replaceable Parts 



Table 6-3. Replaceable Parts (cont’d) 



Reference HP Part c q. 

Designation Number ° ^ 



Description . 




Mfr Part Number, 



trsi«o?o»' 

USI>n2»k 



ours-bimr 



l)t22S>«bS0« 

Ol60*ia<S6 

0lb0*S<»5b 

ntbO^otra 

0tb0*1720 

Dt^0*0S7tt 

OMO»OS7« 

0i60*^720 

OlbQ»?9aO 

oiao»o 7 ?K 

0tb0*)99b 

Otb0*)7|0 

Dlb0«ty«6 

0tbQ*2Qft0 

OtbO»?9a9 

oiao*o??a 

oiao.oasa 

Qiao-?ba7 

0lba»l720 

01bO»Qt7tt 

omO*02lB 

01ba»?099 

0ib0*?b2B 

O|bO.2*20 

0lbQ-A2tl 

0|60-a2|S 

®lb0-t055 

0|b0»7095 

0lb0»2b?8 

0tb0»2095 

0lb0*?095 

Olb0»S72O 

0tb0»S720 

0 tb 0 » 2 Q 55 
Otb0«2099 
0|b0«2099 
0160*2099 
0 |b 0 * 29«0 * 

0l«0*0t92 

dkb0-?907 

0t2k-ClbB 

D|2l*0t6B 

0lbo*|70« 

iBoi-OOftO 

l9Dt»C>0b0 

|9Q)»0C60 

iBol^OOttO 

taowoofto 

1901*0019 

t90t*07Il 

<901*0090 

1901*0090 

1901.0090 

1901*0919 

190t*tOb» 

1901*0090 

1901*0090 

I90l*009b 

1901.0090 
1901*0090 

1901.0090 
1901*0090 

1901.0090 



B*ITC^*P9 «iO07 **Q** ^996 U9VtC 

C0NHICT0b*55U cost 9«r *04*!V.BjC*9r B*iiO 
C0NStCT09*SCv COKf 9«7 »ea.ls.B9C*SZ BSD 

0t0DE*7S9 9t D0*7 ODa.Bb TCa^.OTat 

CbHLl i9St‘'BL7» VOLTBUt 

C*PLr ISSt^BLr, TbbSSrSTDB 



BUL8e/^«*9Ll7IE9 BQiBD bS9e^6L7 

C4PbCrT09*7»D 100097 **iOk l«vOC CE® 

CA9iClT09*7iD 10009P **>lQt 1«VDC CEB 

CbBiCtTQB-riD 10009F ♦*10t IkvOC Ct9 

C6P*ClT09*7lf> *tt7ur ♦00*209 29V0C CC« 

CAPlCtrOO.PlO .tUP ♦•tot IbOVDC 

CPPiCrr09*»tD »tUF ♦•lot IbDVDC 
CP9tClt09*F|iD |OUF^*lQt 20VDC 7b 
C*94CtrO»-7ltO 10UF*-I0t 20VOC Xh 

Cb9ieno9*7io »iur ♦*iot tbovoc 

CiPiClTOB^riD a709F ♦-St }OOVOC **1:6 

CBP*CrT0»'^7liD 22U7^-I0t ISVOC TB 
C4P4CrTo»*rno iooobf ♦*iot uvdc ceb 
ci94CiTaB*r*o ^luF ♦-lot ibovoc 

C*9jiCIT09*7in 19UF^-I0t 20V0C Xk 
Ci9iCrT09«7iO 97097 ♦•St SOOvOC 

C*9*C1T09-F10 ttVOBF ♦*9t lOOVOC »*lCt 
Ct7iCrT09*FltD ??UF^*lot 15VDC ft 
CtPACtTDB.FtO 2»OF**lOt 19VDC Tt 
C»PiCtT09*FlO aroUF^*20t lOVDC TA 
CA9AC!T0B*FiD 69UF^*20t tOVOC 7i 

CA9ACITD9*7|0 ^IuF ••lot IbOWOC 
CiPACtrO«*MD »U7UF •oo-jot 29 vDC CEB 
CAPtCtT09*rxD 2fU7b*iQt ISVDC 7* 
CAPACSrOb.FKO ^OIU' ♦B0*20t t,00VDC CEB 
CA9lCt70B-7lD »05U9 ♦-20t SnOvOC CEB 

CApiCtrOB-EnD ^oSuE ♦*2Qt SOOvOC CEB 
CAPiCt70B*FltD .♦*20t SOVOC BOL»l 

CABACr70B*7»D ^igP ♦-20t 90VOC B0L7E 
C*PACrTCB*r«0 *OtUF ♦e0-20t‘ tOOVOC CEB 

CiPAClTOB*PtO ^OIUF ♦80*209 lOOVDC CEB 

CABACrrOi*PtO .OIuF **20t 900WCC CEB 
CtPlCtTQB-FXD .fllUF ♦80*209 lOOVCC CEB 

CAPACSTOB-FvO »01UF ♦80*20t lOOVOC CEB 

CABAClTOB*FfD ^lUP b-lOt UOVCC 
CABACrTOB*7lO «1UP ♦*tOl tbOVDC 

CiBACtT0B*7t0 »0tu8 ♦80*20t lOOVOC CEB 

CAPACirOB*FtP «01UF ♦80-20t lOOVOC CEB 

€ABiCt70B.PxD ^OIUF ♦80*20t inoVOC CEB 

CAPiCtTOB.PiiD »01UF ♦§o*20t lOOVOC CE» 

CAPAC170B.Pi 0 B709F ♦•9t lOQVDC ‘^ICA 

CtPACr70B.7iD biPB ♦*97 SOOVDC **lCt 
CtPACl70B*PiD A7PP «*9t 3001iPC ^ICt 
CAPiCl70B*V rBMi.BSTN »2-t.99P bOflV 
CAPACt7PB*tf rffW4.8a7N »2*U99P bOOV 

rAPACl7aB*PXD «TUP9*tak ovoc 7t 

'Jl30E*5bl7CP»I'<« lov So*** 291 00*J9 
0lQlE*S»17CHlttG 1DV 90**B 2^8 D0*S9 
DiroE*S^t7C^tbG lOV 9QMA 2*«8 D0*S9 
OrOOE*9»17C«*tNG SOV 90»*t 2HS D0*S9 
Cr00E«8>«nCNtN6 10V 90**B 2*»s 00*19 

ni0DE*GES PBP MOV 20QHB DO-7 
OlQOe*PpB BEC7 BOOV 1* 

0r0DE*8Birc<i!*»G 10V So*** 2S9 00*19 
OtOOE-lKlTCHlMG 80V 200*4* 2S9 00*19 
D{00F*9P{rc>4lbG 80V 200^* 2*«8 00*19 

0IC0E-SCH0T7M7 

DI0DE*8ChQT7H7 

DlOOE-SblTCKtSC 80V 200«** 29S 00*39 
DtOOE-aPtTCKt^G lov 90*4* ?98 00*19 
Dt00E*8i»irC**lSS 1209 90*** 100N8 

DrODE*3br7CHtNG lOV 90*** 2^8 00*19' 
DlODE^SblTCHlIiC loV 90*** 2^9 D0*15 
DlODE.IbirCHtSS lov 90**B Ihi 00*19 
0100E-Sbl7CwtSG 80V 200*-* Zhi 00-19 
DID0E.8i4rTCwr»«G 80V 200-*- 2^9 00.15 



I29l-D20b 

l2S1-920b 



01221-btBOt 

0l221*blbl2 



01221*bb50b 

0U0.1a9b 

0U0*K9« 

0lb0-lB9b' 

0lbO-Ot7U 

0180*1720 

olbO-1720 

t90DUbiB020a2 

1900106X902082 

0160*1720 

0U8*29a0 

tS0O226tfO198l 

ot60*iaS6 

0160*1720 

1900196*902082 

0160*2990 

0160*2940 

1900226*901982 

190D226«901982 

l 90 Da 77 > 00 lo 82 

0180*2647 

0160*1720 

0160*0174 

1500126x901982 

0160*2099 

0160*2628 

OUO-2628 

0160*4211 

0160*4111 

0160*2059 

0160*2099 

OUO-2628 

0160*2099 

0160*1099 

0160*1720 

0160*1720 

0160-2095 

0160*2099 

0160*2099 

0160*2099 

0160*2940 

) 

0-t9Ei80Jo300PVtC8 

0160*2107 

0171*0168 

0UM0168 

1901 476X900682 

lBp,.t040 
Mil-0 40 
1 »01*0t 40 
1901*0040 
1901-00*0 

|90t*00l1 

1901-0711 

1901*0040 

1901*0090 

1901*0090 

1901*0919 

1901*1068 

1901-0090 

Moi*00«0 

.9ot*009b 

MOl-OOUO 

1901*0040 

Mot*oo40 

1901*0090 

1901-0090 
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Replaceable Parts 



Model 1223A 



Table 6-3. Replaceable Parts (cortVd) 



Reference 

Designation 


HP Part c 
Number d 


Qty 


AlCPaOl 


tboi^naiP a 




IbCBpOF 


ibsuoata p 




l|CP4Qt 


IbOOOBO I 




UC9P0B 


l9ot*oebo 1 




IbCBPOS 


1901^0915 9 




tbCB«Ob 


ibni-osis |b 




tbCBttOP ' 


I90l*0919 9 




ibCBBOB 


Itfn»0S39 P 




UOt 


IFS3«>0281 9 




ik^} 


ttSS»nnto b 


I 


8IOI 


ttSl-OlSb S 


1 


uo« 


iBStt-Oltl I 




Ab05 


lP51*031b 9 




ibCb 


IflSl^Ollfc 9 




Abor 


)B9a»0b2l 3 


I 


IbQS 


IbSb^OBTB 9 




ib09 


IPSB-oaTtt B 




AbClO 


liSfl-OBTtt « 




BbOll 


iasui-0219 i 




AbQia 


:t9b»02l9 I 




FbOvt 


tt9«.Q2l9 I 




UQbOt 


IP91.011P ’ 




A^QQOl 


tP93»flllP ^ 




Abfi«03 


lP51»nlt« ^ 




AbfibOb 


IP53-03IP ^ 




AbQbbS 


tP9b»0637 


b 


AbQbOb 


laSa^ablT 




AbOboT 


tpso.obir 




AbObOi 


ta9«*0bS7 


' 


AbObOb 


lP51-n2it 


2 


AbfiblO 


lB9l«02lb 


7 


AbQbtt 


b9u.0SB9 


» 2 


AbObil 


.tStt-flSbS 


1 


Ablibtl ,1 


l§9b»0b37 




AbQbib 


t«9b*ob37 




AbObtS 


tb9«»0b3T 




AbOitb 


lPSa.fjb37 




AbCbtr 


ie93»fl036 


2 


AbOiia 


ttSl^OOlb 


? V 


A|P| 


2IOOM9I? 1 


b 2 


AbP2 


2t00->19tb 


7 t 


AbBl 


0T9T«ftl23 


3 


AbPb 


onTooiao 


3 


AbPS 


0698-3990 


a 1 


Ab»b 


075T-0PTT 


0 1 


AbPr 


0797-027P 


9 


MB8 


0797-0907 


b 


AbP9 


0797-Qtto2 


9 


Ab>lO 


0797-nBB2 


- 


Abtn 


Ob9a-i?’« 


9 


AbPl2 


DbbP-l 99 


2 1 


Abtn 


0797-OlfcS 


3 


Abtib 


0b9b.i29P 


b t 


AbttS 


2100-0998 


P 1 


Abttb 


0797-t)(Jb3 


tt 


Abt|T 


0797-0457 


b 


Abttb 


‘ 2100-3917 


6 


Abttb 


2I00-391P 


0 1 


AbtiO 


0797-Ottttb 


b 


Abtll 


0b«8-1572 


b 1 


Abt22 


0797-0«tl 


tt 2 


bbt}3 


0797-0«b9 


b 


Abt|b 


0b98»ia52 


1 I 


Abtib 


0797-o«l3 


tt 


Altjb 


0797-CPlI 


6 


Abt|T 


0797-.OP1I 


b 


Ab«lb 


Ob9b-att|P 


tt 


Abt|« 


Obbb-tifiiu 


3 1 


Abt30 


0797-OPBO 


7 


Abtll 


0797-0280 


5 


Abtll 


ObbS-aabb 


1 B I 


Abtll 


0797-0200 




Abtll 


1 or97-o«3« 




Ab»3« 


OpPP-99lb 


1 



Description 



oiooc»Jc>-aTr«t 

ojam*5e»oTT«» 

(JlCOt-SulTC^rNtt Jfjw S0**A DC-15 

DfOQE*3*trCHtS(; JOV DC^IS 

oicot^ac-cTTptv 

OIOfiE.^aC»‘DTT«y 

0t0tt»jCN0TT«T 

otooe^sCt-ot^xr 

TRAsalS^CK 3T »0*|3 PD»a80w« 

tB^H9t5)CB»Ujr P av *» 2»«26a6 
TB*N5l5tflP PsP 9t POtPiS**" FT»Sn**H7 
TPisJrSTOP NPP* %l P0p55o*<p prpJoo**»»t 
TPUSSMTCfl P**P SI FOPb2S“»* FT»So«nI 

TPi^HSisTGR p^p at popfcas'*!* PTPSo**>*r, 

TPisaisTCP ^p'^ SI TO*J^ POpaon»*<» 

TPA*<9isrcR at P0»sioMi* Frpioop»*x 

TfliHStSTDP Hffh St POPltO**P FTPlOfl^wt 
TPiKStsrofl hPH SI Ropato*** 

TPA^aisrOP HPH ai P0 p35C**ki FTp 100 »*hI 

TRmsrSTQR »»PN Bl POp1SO“" FTbIOQWmI 

tpansistop hPH at ROpjsn^p 

TPAssisTOP p^R SI T4«as pOiboe^p 

TPANsraroB pnp ?saso 5 * si to»s^ poiboo“p 

TBAsaiSTOP PSP ?S2P05» St TO-»lP PDPbOO^P 
TBASSlITflP PSP aS?fo5P SI TO-JP POPbOO*'" 

TPAsaiatcp sps ?s 22 isa at to^s pdpioo“»« 

TRASStSTCP SPS St ro»l POpSOO^" 

TPISSISTOP SPS 2S?2tRA St TQ-S POp»00>*« 

TPAsaiSTQP NPS 2S22IPA SI TQ-S PDpIOQ*'* 
TPASSISTOP, PSP St TO»»B PO»JbO“P 
TPAS819T0P PSP ai TO-lS PO«3 po“*» 
TPlsaiaTfiP SPS St T0*72 POp200“»» 

TBASBiaTOP SPS ^SSIT* SI 7t»-72 POpaa8^« 



TPisarsTOP SPS 
TPASSISTOR SpS 
TBASarSTDP SPS 
TBASSISTOB SPS 
TPASSISTCP PSP 



?S|2|PP at TO-5 PD«acO»*'* 

?S22|9A si TQ-a PDp«00‘'h 

2S22I9A St ro»s POpaoe^** 
?s??i9a 91 ro-s PDpaoe*** 
at PD»iio**» ptP25fl>*»*r ‘ 



TPASaiSTDP PSP SI PDPllO*'" PTi|SO“»*t 

BiataTOB-VAPlABLE **/Sp S** P-iOSt IpIS 

Stai9T0P*VABlAPi,E 5« ♦•2011 LtS| CC 

PEStaroP It *125" F TCpOp^IOO 

BESiaTCP I* tt *l2Ss F rc*o^»too 
BE9I9TDB iS.flP It »!25 p F TCp0**100 

BE9I9TCP JIJP It ,t25»» y TCp 0*-100 
BE9I5TCB t.2lP tt *I2S" F TCpO^»JOO 
BE81STCB ?00 It *I?5 p F .C»0*-t00 
BEaiSTCR lOP It *I2SP F rc»o*»mo 
Btatarop lOP it f tr«s^*too 

BEaraTOB pp.p* it .iisp f :cpo*-ico 
BISI 8TCP t02P U *1 ?Sp f rCPO*.PlOO 
ftlalsrOB IN It .125« F tcpo»-ioo 
BE 815TCB r.STP It *U5 p F TC*0»»IQ0 
■ laiaTCB^TPPP 2ftP lot C TCP»AOJ WTPS 

BESISTOB a?. a* It .125»* F TCpOp-IOC 
BiaiSTCB ftT.SP It •129»* F TCPO*-lOO 
BE8t9TCa*vAStABLt "FJ** S'* ♦-20tr LIS 
BE9t8T0B*VABIASLE |P ♦•20t| UtS| CC 
P13I8T0P 20P tt »|2 Sp F TCpO^«.IOO 

BEaisTop PO*Bp tt »t2S»> F rc«Of*too 
BCaiarop 392 it .t25*» f tc«o#-ioo 

PiaiSTOP lOOP It »129» F TCpO#-IOO 
PESiarOB l‘■7< It *I2 Sp F TCpO#-IPO 
bEsISTCP 392 11 »125»* F tCPO#»tOO 

BISISTOB tt .125P F TCpo^-ICO 

UtaiatOP 2.B3P It »l2Sn F TCpO#-IOO 
BE8I8T0B l^STP it »12S" F rCPO*-lOO 
9E815TCB TOT tt »II5«* F TC»0^»tOO 
tEaiaroB T,Sf tt *i2S«» f rcpo^^ioo 

BEalSTOP IP II J2Sff F rCPO#»IOO 

BEalarCB 5«»9 p tt •tis« f rc>o»-ioo 

BEslarcB 5*92 p tt *t2Ss f rCBp^»toQ 
BEsiarop 3»bS* It .i2Si* f rcpo^*too 
BESISTCP 113“ It *12 Sp F TCPOt^IOO 



Vlfr' 

uode 


Mfr Part Number 


nttbo 


i9a*-09ie 


?8«00 


I90I-05I8 


20480 


tbQt-0040 


28480 


tb0l-Q0«0 


28480 


190|-05S5‘ 


28490 


I90I-09I9 


28480 


1901-0935 


28480 


1901-0955 


osm 


2S2907A 


01908 


21264b 


09713 


«PSAt2 


04713 


2'ilttOo 


04711 


tti$A92 


04713 


uPsAbf 


01299 


6F298 


04TI1. 


2N9991 


04711 


IS599I 


04711 


2N5591 


0«T11 


2S3*04 


04713 


2S39D4 


OttTll 


2'*3904 


ottrii 


2S2909A 


04713 


ISI905A 


04713 


2'<29o9A 


04Tt3 


2S2909A 


01299 


2S2219A 


01299 


2S22tfA 


01299 


2S22I9A ^ 


01299 


2^22I9A 


28u60 


I853*021« 


2848C 


1893-0218 


04713 


2S9179 


04713 


2S9t7t 


01295 


2*<221PA 


M299 


2*^221,94 


01295 


2S2219A 


01299 


2S22ttA 


?8fiB0 


1893-0036 


28480 


1891-0036 


28480 


2100*1917 


28480 


2100-3918 


28ttBe 


0797-0123 


2454b 


Ca-i/l-TO-UOl-F 


2454b 


C0-I/8-T0-I542-F 


19701 


-FOCI/8-TD-3321-F 


2454b 


C4-W8-T0-1213-F 


245«b ' 


Ca-i/b-To-loi-F 


2494b 


C4-1F8-70-ID02-F 


2494b 


C4.>/a-TO-1002-F 


28480 


0698-3228 


2454b 


C4»t/B-T0-t023-F 


2454b 


c«-t/»-ro-toot-F 


2454b 


C4-l/a-T0-787t-F 


28000 


2100-0598 


2454b 


C4-1/8-T0-8292-F 


2454b 


CO-IF8-70-4752-F 


28480 


2100-3517 


28480 


2100-3519 


2454b 


Ctt-l/n-TC-2002-F 


2494b 


C4.|/8-ro-b042-F 


2494b 


Co-i/t-T0-S«2t-F 


24946 


C4-1/B-T8-1001-F 


2494b 


CV-l/8-T0-ltt73-F 


2494b 


C4-t/8-T0-192B-F 


2494b 


C4-t/8.T0-2ttSt-F 


2450b 


C4-|/tt-rO-243l-F 


2494b 


C4.t/8-70-I87t-F 


2494b 


Ctt*t/8-r0-787R-F 


245«b 


C4,i/a.TQ-7901-F 


2494b 


C4*i/e-ro-iooi-F 


2494b 


C4-l^8.T0-54b2.F 


2494b 


Ci*,t/F-TO-5b2l-F 


2*\9‘‘t 


C4-I/P.T0-3651-F 


249«b 


Co.t/8-ro-tl31-F 
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Model 1223A 



' Replaceable Parts 



Table 6-3. Replaceable Parts (cont'd) 



Reference 

Designation 


HP Part 
Number 




orar.oAttF 


a>u 


orar.oprA 


0*17 J 


orar.ofAft 


aBia 


orar.oiAn 


|B)« 


orar-oBFo 


|Bl0 


nOQ.OSAT 


ItAt , 


OAPl.BAnt 


|Ba7' 


aApa-3*tpF 


aBa3 


07a7-«AA9 


|B|A 


OT97.0AA9 


iBia 


0797.0A72 


abaa 


0ABI-322P 


ABir 


»t00*1293 


ABII 


0797-«la« 


AAtP 


0 ABB.a9oF 


ABBO 


0797.0AAA 


aB9i 


oraT.oAASi 


aB9| 


0797.nttA2 


A>91 


0797.0UA2 


AtfA 


0797.0AP2 


AB 99 


0797»0Aaa 


AB9A^ 


OABa.ttAA^ 


A"97 


0797.0PB2 


A"9A 


aABa-AttiA , 


ABa« 


0ABa.322A 


aBao 


079'*.0BA2 


aBai 


0797.0AAF 


ABAI 


0797-0AB2 


aBai 


0797-0P7A 


aPaa 


0797.Qiai 


aB|9 


0797-0213 


aBaa 


OlSy.OAail 


AiA7 


0797.0213 


ABai 


Q797-0PA2 


ABAf 


0797.0A92 


ABTo 


0797.0Aa2 


Atrt 


o797.oaaP 


ABioI 


OAPR.iAaa 


Allot 


OAPB.iaaa* 


ABiol 


0797-OTAA 


AitOA 


0797.07AA 


ABlpa 


0797.07AA 


ABIOA ’ 


079T-07AA 


A»Aor 


Q797.o7aA 


aBaoi 


0797-07AA 


AAtpA 


0797.o7aA 


APAtO 


0797.07AA 


aBaU 


0797.0AOI 


A"pia, 


0797-0^01 


aPii 1 


0797.02B2 


ABA|A 


0797.02B2 


aBa|9 


0797-0799 


AiA|A 


0797-OttttO 


AP«|T 


oray.oAPo 


APAta 


orsr.oAao 


A>A|P 


oTay.opttn 


AP«70 


C'*97.0«27 


AP«|1 


0797. 0A?7 


APP72 


0797. oAQl 


aB»?I 


0797. 0«01 


AfAta 


0797.0A9I 


APAFS 


0797.0P9I 


AtAFA 


07a7-0«0l 


abaft 


0797.0BOI 


aBaf« 


0757.0427 


ab«fb 


oTSy-oAtr 


A^aio 


0797.0194 


IBPII 


0797-0394 


|“a3F 


Ob9a.o4l2 


aBabi 


0773.0022 


ABAIA 


0771.0022 


ABA19 


0797.0292 


A"A1A 


079T-n2P2 


aPai? 


0b9a.it9b 


aPaiB 


0699.119* 




Description 




Mfr Part Number 




• te* \t ^ rcaoe^too 

MltBTCA 10»« \% P TCtij*»tOfl 

»U!ITC» |« u p rCiOe-lPO , 

•eirsTCtt M jis* p reiA»»iQi) 

• IBUTCt \t \t P TCafi».ldQ 

ilBtBTCi«TliWi |« IQI C TQB^iDJ 

nitiroft iiT It p rcftO»-uo 

atBtiTo* i}T It F reaci*«*ioo 

■iiriTQi io» It *u5* r Tc»fi*-ioo 

•rttaroB i^oK tt .tasn a tc»q*»ioo 

• tllSTO* IPOa tt ^ rCtn*»|QP 

ttllirca tt F TC»f)«»inO 

•rir8Tca*tav» iQt c TQF^aoj i»riiN 

■tlllToa IK U »t}9» F rc«Q«-lOQ 

■rmrca Ti*T« jt jasi*. f tc»o*»iop 

•taUTO* io« It p rcFOe*top 

aiariTOF loea tt f tc»o»«ioo 

aiafSTo* tqx It .ihf f rc«A»»too 

■citirot to^ It F Tctft*»too 

•latatDF tOF It ^titN F rcFA*»ioo 

aaaiaroa iof tt .inw f rc«Q*«ioo 

aaataTO* |?«aF )t F 7 Cbo*»IOO 

FiaitTflF ie« It ^t2S*t F rcB0«-iQ0 

aaatlTDR }a»9<r It F TCiOf^IOP 

FEaiarca tt p rcanF*ioo 

aeaiaTOF to« it ^\iu p rc«o»-ioo 

FcaiaroF iqk tt »i29m f rc»oe»ioo 

tESiSTCF 10" It F TC«0»*lOO 

"(araroF )oif it «.if9f f rc»o«-ioo 

■faiaroF |t f tc«o*»ioo 

aEsrarcB u it f tcsOf-ioo 

FEBraroB fqh it »ii5i>» f rc«o»^tda 
FcararoR an tt .usn f tcbo**ioo 
BC ataroF lo*^ tt^taan f rc«Q»-too. 
BESiaTOB ar^ae tt »l2Sn F TC»0*»|00 

SeaiaTCB |0« it *I29» F TC«Oe»IOO 

•cararOB iof tt ^t«9»* f tc»o*-ioo 

BEaiirOB «ti 2 It »t25it F TC» 0»*100 

BtaraTfls it .liSie f tcbo».»ioo 

FEarSTOB A»79 k It »29 pi F TC-O^-IOQ 

aaaiBTOP «,T5KMt *29»* F rC« 0*»|00 

FFatatop it «29n f rc>o**too 

FEararoB a* 75« it ,29» f rcaoe»too 

‘'•tISTOP A^Ta" It .«»» F TCBOeTlCO 

pEat^TOP A»T9" tt •at'* F rc*o««>too 

ptata^flp A*y9B it •aSn f tcbo^^iod 

PfaiFT'jP A.79 a It .aSN P TC»9**100 

PIVlS'lJP IPO It ^125" F TCBO*»tOD 
PU:pTOP 100 It ^ia»«* F TC«0»-100 

pcata^Df iji It ^tasB f Tc«o»»too 

piararop aai it »ia5» f rc»oe»too 
ptatarop le.ip tt .at** f Tc«o*-*too 
pEaiarop t, 9»» tt .lasi* f tcbo^^ioo 
BE ararcp 7,s» tt .lasi* p tcbo#«ioo 
BE aiarcp 7,9« tt .ta5»* f tcbob-ioo 

ptsiarcp y,9N tt .las** f rcao*«ioo 
ptatatcp i,9n It .iaf»* f tcbo**ioo 
pEiiatOP i,5< tt .lasi* F TC«o*»ioo 
pEstarCP too tt .ta9i» f rcpoB»ica 
pfatarDP ion tt .tas** f rcpo*-ioo 

pEsrsTCP ao.iM It •taSf* f TCpa*»ioo 
pEsiarop a«i.s« it •tasn f TCBo«tioo 
pEaiarop leo tt .ta9n f rcpov^too 
BEatsfOP too tt .ia9f» f TCPo*«>too 
°E9tarOP 1,9" tt ,129*1 F tcbo^^ioo 

PE9I8TDP 1,5" tt ,l29*«f F tCBO*-tOO 
ptataTOP 91.1 tt .129** p rc«o*«ioe 

piararop 91,1 it . 125 ** f rc»oe*too 
pfaiarop 2 . 1 * it ,ii9»* » tcbo^^mjo 
pEatarop i* %t **o rCBQ»*a9o 

BEatarop ja at an rcB0**2ao 
BEatSTOP 22t It .|29i* F TCBDe-IQO 
FEaiarcB m x% ,i29n f tcpo»-ioc 

PEaiaTOP 10,7A II .1251* F TCbo^^IOO 
BtstaTOQ tu,7A tt •taa** f tc«o*-ioo 





.aiTA*F 

»ai7P»F 

»acQi»^ 

»teoi*F 



c**«i/a«7o* 

CPttj 

CA»i/i«Ta» 
CA»1 /A*tfl« 
CA»i/F«r(f- 

II00»D9a 7 
Cttat/I^TO" 
CP*i /laTO* 
CAB|yi»To» 
eA»iya*To» 

CAf«tya»ra« 

Qata»itii 

auoBiiai 

cpBiyaBTo* 

eA*ua*ro* 

CA«tyi«rQ- 

CA.t/i.ra- 

CA.tya.ro* 

e«.tya*ro* 

CA-t/a.To* 

CA*i/a*ro* 

CA.tya.ro* 

CA*tya*tQ» 

CA«iya-ro- 

CA.tya.ro- 

CA-tya.To- 

CA.tya.ro* 

CA-tya.To* 

CA-tya-To* 

CA-t/a.ro- 



CA.iya-To-2ooi-F 

CA.iya-ra*aaQ2-F 

cA.t/a-ro-aaoi-F 

CA-l/B-TO-lOOa-F 

CA.i/a.ro.a7A2-F 

CA.t/a.To-tooa-F 

CA.tyi.To-aooa-F 

CA. iyi.ro-A2ap-F 

CB. i/a*ro-A22P.F 
C9-l/a-rQ-A79l-F^ 

C9-tya.rO-A791-F 

C9*iyA.rO-A79t-F 

C9-iyu.T0-A79l-F 

C9-|ya.rO.«791-F 

C9-iya-T0-AT5t-F 

C9-iy«.TO-A7ai-F 

C9-t/A.TO-tt7ai-F 

CP.t/a.To-tOt-F 

CA-iya-To-ioi-F 

Ctt.|/a.To-2aiP-F 

CA-iya.ro-22iP-F 

ca-iy«-To-taaa*F 

C»*iya«T0.790|.F 

CP-1/0-TO.T9O1-F 

CA.tya-ro-Taot-F 

CA*iya.To.79oi-F 

CA-i/a-ro-iaoi-F 

CA.iya.ro-i9oi-F 

CA.i/a.ro-ioi-F 

CA-t/a-ro-iot-F 

cp-t/a-ro-2u3a-F 

CA.tya-ra.2A32-F 

CA.|ya.ro-ioi-F 

cA-iya-ro-toi-F 

CA-i/a.TO-taoi-F 

CA-t/e-ro-iaat-F 

CA.i/a.rc.at>*t-F 

CA.t/a.ro.9iPi>F 

CA.tya.ro-2iot-F 

FP9-9.iao-3oQt-4 

FF9-9«iao-30ai-j 

CP-wa.To-aatp-F 

ca.tya-TQ*aatP-F 

C«»tya.To.tu72-F 

CA.tya.T0.tu72-F 



6-17 
















Reference 

Designation 


HP Part 
Number 


AlROll 


0199-3151 


A 1 R ««0 


Ol 9 B-t| 5 *s 


\ AlRRftl 


019 B-U 429 


' A 1 R ««2 


019 B* ^ 42 * 


AlRAAl 


0757 -- 11 A 


llRllt 


9757-0999 


AbR«a 5 


0757 - 03*9 


3 lR«ll 


9757-0 311 ' 


AiR 0 b 7 


Ob 9 e »4835 


aiRaab 


0199-3151 


^aiRaai 


0191.5151 


AbRtkO { 


0199-3151 


A 1 RA 5 I 


0194..^435 


aiRa 52 


0199-5151 


AiRaOS 


0199-3151 


AlRA 5 A 


0 i 99 - 122 i 


A 1 RI 55 


0757-0273 


A 1 RA 51 


0757 - 02 BO 


AlRl 51 


0757-0917 


Al»M 7 , 


0199 . 0 «oR 


AiRa 5 > 


OlRB -3155 


llRill 


0199-3155 


AlRAIO 


0757 - 02*0 


Alll 


1101-2099 


AlUt 


1 " 20 -IT 59 


AlUl 


1920-1750 


AbUl 


1920-1979 


AbUA . 


1920-1273 


A 1 U 5 


1920-1979 


AiUl 


1920 - 10*2 


A|U 7 


| 92 l.t)A 00 


AbUl ' 


1920-1990 


AlUaot 

1 


1921-0002 


AlVR| 


1 * 02-3321 


AiVRaOT 


1 * 02-3105 


URa 


0 I 221 - 1 I 10 A 


A 6 W 40 S 1 


1090*0521 


A 6 W 40 S 2 


1990 0521 


Ami 


01221-11104 


am* 


01223 - 1110 * 


*M|| 


Qll 2 ;-l|l|t 


. A* • 


01221^11901 



Mfr Part Number 




0 l 90 • 0 ^^• 

QU 0 » 0 ?>t 

0 U 0 *J »15 

0 | 60 - 2 ?t 2 



0 tll 0 * 0060 tt 

)iS 0 » 00 )i 



flCStSTQi ta»TM it P TCao«- 10 Q 

<)Eai 3 T 0 « |(t»FN tt P rcao»>ioo 

acsraTDQ t»b 9 K Ik p\i%r* r rcBO^»ini 

qtatSTOQ It »I 25 >« P TC« 0*-100 
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SECTION VII 

BACKDATING /UPDATING 



Backdating/Updating 



7-1 GENERAL 

7-“2, Backdating/Updating information is contained 

in the Service Sheets. / 

. f 

• I • 

♦ 
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SECTION VIII 
SERVICE 

I WARNING 1 



8-1 INTRODUCTION 

8—2 This section contains component layouts, 

schematic diagrams, principles of operation and service 
information. These are organized as 'Service Sheets', 
which are identified by a large number within a square 
in the lower corners. Service Sheet 0 contains infor- 
matioh for the instrument as a whole, and assists trouble- 
shooting to board level. Other service sheets concern 
specific boards, see Tables 8-1 and 8-2. Schematic 
Diagram symbols are summarized in Table 8—3. Diagnos- 
tic test procedures are summarized under § 8—11. 



Any interruption of the protective (grounding) conductor 
(inside or outside the instrument) or disconnection of the 
protective e^rth terminaf is likely to make the instrument 
dangerous. Intentional interruption is prohibited. 

8-5 Any adjustment, maintenance, and repair of 
the opened instrument with voltage applied should be 
avoided as much as possible and, when inevitable, should 
be carried out only by a skilled person who is aware of 
the hazard involved. 



Table 8-1. Index to Assemblies ' 



8-6 Capacitors inside the instrument may still be 

cha'^ged even if the instrument has been disconnected 
from its source of supply. 



Service Sheet 

0 
1 

3,4,5 

4 

5 
2 

5, 6, 7 

2 . ■ 

■ 2 / ' 

‘ A9 Time Base Board 4, 5 

VI CRT ; 

Mainframe Figure 6-1 



8-3 SAFETY CONSIDERATIONS ^ 

8_4 Although this instrument has been designed 

in accordance with internatidnal safety standard^, this 
manual contains information^ icautions, and warnings ' 
which must be followed to (ensure saf^ operai^ion and to 
retain the instrument in safe condition (see Sections It 
and III). Service and adjustments should be performed 
only by qualified service personnel. After repair^ the 
After Service Safety Check |§ 8-27) must be performed. 



Block diagram 

Al, A1 A100 Low Voltage Supply 
A2 A2A105, A2A205, A2A9 

Channel Amplifier 

A3 Trigger Board 
A4 Mother Board 
A5, A5A8 High Voltage Supply 
A6' Pulse/Amplifier Board 
AT High Voltage Multiplier 

AQ Umk Tr:«n^fnrmpr 



8-7 Make sure that only fuses with the required 
rated current and of the specified type (normal blow, time 
delay, etc.) are used for replacement. The use of repaired 
fuses and the shprtcircuiiing of fuseholders must be 
avoided. 

8-8 Whenever it is likely that the protection 
offered by the fuses has been impaired, the instrument 
must be made inoperative and secured against any un* 
intended, bperation. 

I > 



I WARNING 1 

. Ad/bstments described herein are performed with power 
supplied to the instrument white protective covers are 
remove^!. Energy available at many points may, if com 
tacted^ result in personal injury. 

8-B PRINCIPLES OF OPERATION 

' I ' , 

' ■ ■ ■ I I ' ■ 

8-10 A description how the instrument works In 
\ general is contained in Service Sheet 0, More detailed r 
circuit descriptions are contained ifl subsequent service 
sheets. The symbology used in block and circuit dia- 
grams is explained in Table 8-3. / . ■ ' 

^ ' .. 8-1 





Service * ’ Model (223 A 



\ 

8-1 1 RECOMMENDED TEST EQUIPMENT 

> ' , 

8-12 Refer to Table 1-1. 

8-"i3 REPAIR 

8-14 Any necessary repair procedures are des^ 
cribed on the appropriate service sheet. Board layouts 
Include a compqnent locator (grid reference with index). 
Mainframe structure and con.ponsnts are illustrated in 
Figure 6-1. Reference designators and abbreviations are 
listed in Table 6-1. 

8—15 Service Aids 

8-1 6 25-pin extender boards are available under 

HP. part number 5061—2160. 

8—17 After-Service Safety Check 

8-18 Execute the following checks when servicing 

is completed. 

8—19 Disconnect power cord from line. Visually 

inspect interior of instrument for any sign of abnormal 
internail generated heat, such as discolored printed 
circuit boards or components, damaged insulatibn, or 
evidence of arcing.. Deter mine cause and remedy. ' / 

Table 8-2. ^rvice Sheet Index , 



8-20 Check cab I net/ground pin continuity (n 
accordance with lEC/VDE. Flex tbp power cord while 
making t^'e measurement to detect any intermittent 
discontinuity. Check interna! ground connections on 
boards and frame. Also check resistance of any front 
or rear panel ground terminals marked . 

8-21 Check cabinet/line isolation in accordance 
with IEC/VDE. Replace any component which results in 
a failure or refer to production Memo or Service Note 
issued by product division for alternate action. 

8-22 Check line fuse to verify that the proper 
value is installed. 

8—23 Check that safety covers are installed 
(Figure 6-1. MP29, 24). 

8-24 Check that all cables inside are properly 
connected. Check that all boards and the heatsink on 
the chassis are properly connected. 

8-25 Inform Hewlett-Packard (internally, the 
responsible product division) of any repealed failures 
m the above tests or any other safety features. 



/ .. 



■ t 

Service Sheet 


■ t 

' Assembly , 


. ' / ■ 

' ■■■ t 

• / 

} 

Function 


0 




Block Diagram, CRT connections 


1 


,Al,AlAt00 


Low Voltage supply • w 


2 


; A5, A7, A8 


High Voltage supply ^ j 


3 


'■ 'a2, A2A105, 
, A2A205 


Channel A/B amplifiers 


. 4 


A2,A3 


Trigger circuits ’ 


■■ ' ' 5 


A2,A4,A6, A9 


• ligger circuits, defiection amplifiers, 


6 

< « 


,A6 


motherboard 

Storage logic • \ 
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Table 8-3. Schematic Diagram Notes (1 of 2) 



The following symbols conform! as far as passible, with 
ANSI Y 32,2. IEEE No. 315 and ANSI Y32.|4 (for the 
logic symbols). These standards should be consulted 
when further informations is required. 



General 

Rettl^ancf vnluift oif ohini. ^jIu« in 

mittofaidfU and mductanc* valuta m 
notvd ^ 



A»;eriii) lifouiet a fattofy t<alu» Th« valut 

iho^n a the nominal value. 

€nrloici front panel nomcnclaiutt. 

Encloiei rear panel nomenrlature. 

Heavy Mne imiicatet pdl^. 

Heavy dvrthed Jme Indrcatet primary feedback pam. 

VVire colour coda. Same retutor colour code. Fun 
number it t^ire body colour, 

Wi'ie or plug uied at link. 



Components 

Norrnally open toggle twitch. Cuefet lOI aie ui«l for 
the contacti to indicate a locking type twitch, 



Spring telurn. 2 poiition trsntfei twiich. Triangle I I 
are umkJ for ihe coniacu to indicate a non lockmg 
type twitch. 

rpopTiun. 2 pule tlide twitch. 



Air cored inductor. 



Air coted Wanitorn>er, The dot 1*1 it uietJ. when 
nfcetury, to indicate inttantaneout polarity. 



Tett point ift a circuit. Point may/rtwy not be identified 
on P.C. board. 

Uted with trimrr>et potent lometert or capaoton to 
indicate tertwdriver ndiuttment. 



Direct connection to earth. 

I 

Giuursd connection to rmirumenl chaiiii or frame. 

Used when a number of commrjn ieturn connecllont 
are at the tame potential. If there n moie than one 
luch ayitem in the wme nrcint, numberi an wntler^ 
m the triaiHjiei.tu that all cunnectionv with the wme 
potential hove the same ttumbei. 

Specif c potential dtHerence with leiiiett to a poientul 
leterence level, eg. I 



Schematic Referencing 



Srgnol Schtmotic 

number numbet 

: 



Signcl . 

number / 

i 

m Schemotic 
nornberf / 




p btod 


Feinte bead 


1 


Varactor diutfe 


W^Wwi 


Multi junction tlHKle 


W ' 


OuKJe 




Zener diOde 




Sthullky iJiQffe 




Light Emitting Oioile ILEDJ 


w 


W 


Prsotodiodr 


v\ 




Fuir 


-0- 


Neon 




Filament lamp 



Then refetencirt on a pgnal 
leaving a ichematic diagram 
mdicait the ngnal deitmation 
The circle ton t ami the pgrtal 
number and the iquare contains 
the numtjer ol the whematk 
td which that tignal goei. 



There reteiencei on a iignal 
entering a schematic diagram 
indicate the tignal origin. 

The ciicle contain* the ugnal 
number and the tquart contain* 
the number of the ichematic 
to which that ugniH onginote*. 
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Table 8-3» Schematic Diagram Notes (2 of 2) 



Model 1223 A 



Terminals and Connectors 



Logic Symbols 



PoiJhv* fogic It ut»d wnlfit otherwiw 



I PIN , 

! NO L 





Solrtrieil connection. 



Endtnp^t Of tiJiMt m«fe dml cannfctotl Mith 

plug nnd tocket iind conuct (jetigndtott. eg. P.C. 
boiirct edge i. inntcior 4n(i tockeu 



ftkample uf bufkhtMj mounted vocket Mnih 

ti'ns coaxial plug and caMf. 



^ example of coaxiol coIHe tefmmanon toldeietl to 
P C. boaid. 



1 

L 



7 input NAND gate 



4 inpui NOn gale 



open coMectoi 






r Three-Mate dewtce. 

I ^ Output it high-imprdance 
twhen EN it falte, irreipec- 
live ot input. Normal 
operation w»hett EN <t true. 



Analog Symbols 



Operational amplilier 



Voltage tource 



ComplffR functiont J^nirol ‘unenon 

' / Dependency 



I Control (unctiortt; 



A 


qa7 


B 


QBZ 



' 3 JI I 
U6 



fependency Giiate, C-clock 

EN ^Htatf, R reur (0 loe«l 

Control block 1 * 1 1 ItJowml 

•♦thilr. > edged riggered. 

Logic function Logic functlont. 

REGrtgrttef, SEL ialecior 

Data block CNTR<ountef, IDElMliX fdalmulllpi^xer 

‘ Output dtpandt on A and G1 

> Output deperxit on B and G2 



Schmitt trigger 



Wired AND connection 



Current tource 



Wired OR connection 




REMOTE 






MANUAL 




mP MTEN 
r\*\Q -HOO 



)NP ATTEN 
-I tIO ^100 



CHOP 




CHOP- ALT 


OSCILLATOR 






CONTRFF 



ms 



IJE 
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pLi. 

I IGNO 



^ POST ACCELERATOR ^ 

/ STORAGE MESH 
/COLLECTOR MESH ^ 

jl COLLIMATOR ^ 

FLOOD GUN GRID ^ 

I FLOOD GUN CATHODE xgl 

FLOOD GUN HEATER ^ 



f /flood gun 

/A0CB£RATQR 




[ Mr 




siL 


PATTERN 


>94^ 




VERTICAL 

DEFLECTION 




ASTIGMATISM. 




, FOCUS 




1 ACCELERATOR 




,GRID 


si_. 


^CATHODE 





[S 

m 

[U 

CD 



[U 



m' 



■Cl] 



® I 

m 

^3L ‘ OND 

M rn 

/ 

NECK CONNECTIONS 

og&iSg 

9 22 S bi fci 

— 8 ^ % 
ZiliJUi <QO 
u. > > q; X X 






1 HEATER P 




HEATER 


M LU 



[BASE CONNECTIONS | 


16 


2 ^ 
















JT)— 4 








91 




923 9 8 



{ WARNING! 
HIGH VOLTAGES 



CRT 

CONNECTIONS 
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GRID 

LOG 


REF 

DESIG 


GRID 

LOG 


ct 


C6/7 


Ut 


G2 


C2 


E3 


U2 


B1 


C3 


E4 


U3 


El 


C4 


B6 


U4 


H3 


CS 


B6/7 


VR25 


F4 


C6 


A5 


Z1 


C5 


C7 


A6 


Z2 


<E5 


C8 


D6 


Z3 


15 


C9 


E2 


Z4' 


5 


CIO 


D/E6 


Z5 


J/D5 


C11 


F4 


Z6 


D5 


C12 


A3-4 






C13 


G2 






C14 


C4 






C15 


G3 






CR26 


H4 






CR27 


C/D4 






CR28 


F/G5 






CR29 


H6 






F2 


E5 






F3 


D5 




j 


Qt 


Cl 






Q2 


FI 






Q3 


G/Hl 






Q4 


G5 






Q5 


G5 


. 




Q6 


H4 






07 


H2 






08 


A3 




1 


09 


H5/6 






R1 


D7 






R2 


F5 






R3 


G4/5 




' 


R4 , 


G4/5 






R5 


G/H4 






R6 


H4 






R7 


G/H3 






R8 


H3 






F9 


G4 






RIO 


G/H4 






Rll 


H4 






R12 


A3 






R13 


A3/4 






R14 


F3 






R15. 


G3 






R16 


G3 






R17 


G3 






R18 


H3 






R19 


H3 






R20 


H2 






R21 


H2 






R22 


G3 






R23 


H5/6 






R24 


G5/6 






R25 


G/H6 
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8-1-1 LOW VOLTAGE SUPPLY 

8-1-2 The Low Voltage power supply provides 

+5 V, +156 V, +100 V, +12.6 V, +12 V and -12 V. 

All supplies are regulated. The +166 V, +100 V, +12.6 V 
and —12 V supplies are referenced to the,+1 2 V supply. 

8-1-3 +5 V Supply 

8-1 -4 The output of the 7 V ac secondary of 
AITI is rectified by Zl and regulated by U3. 



8-1-5 +12 V Supply 

8-1-6 The 12 V power supply is a fully regulated 
current limiting supply. A sample of the output voltage 
Is applied to U1 pin 2 inverting input and is compared 
with an internal reference voltage coming from pin 4 
via R22 to the non-inverting input pin 3. The difference 
between these two voltages causes an erroi; output from 
pin 6 which is applied to the series-regulator Q2. When 
' the output voltage decreases, the error voltage causes 
Q2 to conduct more and supply more current to the 
load. When the output voltage increases, the error 
voltage tends to cut off Q2 thus reducing the output 
current and lowering the output voltage.' 




) Current limiting is accomplished by R14 and a cut-off 
transistor in U1. As the current output of 02 increases, 
the voltage drop across R14 increases. When the voltage 
drop across R14 is sufficient to cause the cut-off transis- 
tor to conduct (U1 pin 10 and pin 1), it removes the 
error signal from the base of 02 causing the output 
current to decrease, thereby reducing the output voltage. 
CR27 and C14 reduce ripple. 



8-1-7 -12 V Supply 

8-1 -8 The —12 V supply is also a series regulated, 

current limiting supply. A sample of the -12 V is 
compared with a sample of the +12 V reference supply. 
When the -12 V supply Increases, less current is supplied 
from U4b pin 7 to the base of 03 and the current through 
03 is reduced. If more current is required from the -rl2 V 
load, the —12 V level decreases. This causes the output 
current of U4b pin 7 to increase and 03 to deliver more 
current. The current through 03 may increase until the 
voltage drop across R21 is sufficient to switch on 07. 

The output current of U4b pin 7 is thus fed to ground 
and current lirpiting starts. 

8—1—9 +12.6 V Supply 

,8-1-10 The +12.6 V supply uses a precision 5 V 
voltage regulator (U2| hooked up to +7.6 V on the emitter 
of 08. U2 has an internal current limiter. 

NOTE: The negative side of C7 must be grounded when 
operating the power supply separately for trouble 
shooting. ■ 



8-1—11 +100VSupply 

8-1-12 A sample of the +100 V output voltage is 

fed via R7 to the inverting input of U4a and compared 
with the stabilized -12 V. The error voltage causes 01 
(via 06) conduction to vary according to the load. 
Current limiting is accomplished by 05. If the voltage 
drop across R4 is sufficient, 05 turns on, the base 
current of 01 goes down and 01 cuts off. R4 and R5, 
in conjunction with R6, give a "foldback" characteristic 
to the supply. 

8-1-13 +156 V Supply 

8-1-14 The +156 V supply is a +56 V regulated, 

current limited supply hooked up to. the +100 V supply. 
The base current of 04 is supplied via R24 and the base 
voltage stabilized to approx, 56.8 V by VR25 and CR28. 
Current limiting is accomplished by 09 and R23. If the 
+156 V supply is shorted, CR29 conducts and activates 
05 (current limiter and foldback of the +100 V supply). 
R3 is used to start the +100 V supply during switch on 
and works as a load for the 156 V supply when the 
power supply assembly is operated separately for trouble- 
shooting. 
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. 8-2-T HIGH VOLTAGE SUPPLY 
2 HjghVpltage Oscillator 








8-2-3 The high voltage oscillator consists of Q1, 

I A8 H V Transformer Assembly and a regulation circuit* 
When the Instrument Is turned on, a«+15 V unregulated 
; . supply Is applied to Ql turning it onl As a current flows 
through primary winding At, a voltage Is induced in the 
. secGHu priirtSry vylfiding 2* This voltage is applied via 
CR1 to the base of Ql as positi\/o feedback* When 
conduction through Ql reaches saturation, the magnetic 
field developed in windings 1 starts to collapse* This 
induces a reverse voltage in winding 2 causing reduced 
induction of Ql: With vafying conduction of Ql, 
the circuit oscillates at a rate determined by the indue- 
tance and capacitance. of the oscillator circuit* The 
magnitude of the crcillations^ and consequently the 
output of the HV supply, Is controlled by a regulation 
circuit* I ; < , 



8-2-4 High Voltage Regulator 




0^2-5 Part of the —2460 V generated by secondary 
winding 4 and rectified by CR8 is used as a reference 
voltage and applied to the gate of Q4* This voltage is 
reduced by resistor network R12/R46/R13/R14, 
amplified by Q4/Q3/Q2 and applied through winding 2 
and CR1 to the base of Ql* Depending on the reference 
(cathode) voltage, Ql changes the oscillator amplitude 
to stabilize the reference voltage* The cathode voltage 
(reference) can be adjusted by R14 (HIGH VOLTAGE 
AD J*) which influences the feedback voltage to Q4* 






8-2-6 High Voltage Rectifiers 

8-2—7 The CRT cathode voltage is developed by 
winding 4^ rectified by CR8 and filtered by Cl 1, R13 
\ and Cl 0* R 1 9 couples one end of the CRT heater to the 
cathode* The focus voltage is derived by the divider 
chain R15, R17, R34and adjusted by R16* 



j 8— 2-8 Winding 4 also provides ac energy for a high 

. voltage tripler which develops' the poh accelerator ^ 
voltage* , , , \ 



li, 
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8-2-9 The CRT grid voltage is developed by 
winding 3 and rectified by CR9. Smoothing, intensity 
adjustment and maximum intensity limit setting are 
carried out by Cl 3, R23 and R24. To blank the CRT 
beam, the junction R2D/C1 2 (the 'earthy end' of the 
grid voltage supply) is referenced to ze;o volts by the 
blanking amplifier. To turn the beam on, this level 
is changed to approx. ->-33.5 V. Thus the grid voltage 
is approx. -2510 V (i.e. -2543 + 33.5 V) for beam 
on and approx. —2543 V for blanking. R20, CRl 1 and 
CR 12 prevent the grid from becoming more positive 
than the cathode. 

8-2-10 A -130 V supply for the astigmatism 
adjustment and the pulse amplifier board Is derived 
from winding 5, rectified by CRIO and filtered by Cl 6, 
R37andC15. 



I 8-2-:n Blanking Amplifier 

i ' ' 1 . 

8-2-12 The blanking amplifier (Q5, Q6, Q7) 
suppresses the CRT beam by pulling the CRT grid 
voltage from —2510 to —2543 V* The amplifier 
is driven via A3R58 by A3U12 pin 8 (Service Sheet 4) 
which switches to a high level: 

during retrace, 

during svyitching in chop operation, 
and when the Z Input is pulled low* 

7 8-2—13 , In the beam-on condition, A3U2 pin 8 ii 
low and Q 7 base is at approx* -0*6 V* Consequently, 

07 conducts, and its approx* ■*'0.05 V emitter , voltage 
cuts Q6 off* Q5's current therefore flows through 
CRM and VRl 5, setting up approx, 33*5 Vat the col- 
lector, This is applied via R26 to the 'earthy end' of , 

' the CRT grid power supply so that the beam-on grid 
potential of approx* -2510 V (i*e* -2510 V 
'+ 33.5 V) Is^ achieved. 

8-2—14 When A3U2 pin 8 goes high, A3R41 and 
A3CR4 apply +5,6 V to A3R58, and Q7 base rises to 
approx. +0,03 V* Q7 turns off and Q6 conducts Q5's 
current to ground* Consequently, the CR14/VR 15 voltage 
collapses, the Q5 collector falls from +33*5 V to near- 
zero, and the CRT grid voltage is pulled from -2510 V 
to —2543 V for the beam-off condition. 



■* 'I ' . . ' ^ ^ 
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REF 

DEStG 


GRID 
, LOC 


Q109 


J2 


QUO 


J2 


Q201 


F4 


Q203 


G5 


Q204 


G/H5 


Q207 


H4 


Q209 


J4 


0210 


J4 


0301 


J7 


0302 


J/K7 


0303 


J6 


Rt 


C/D7 


R2 


D7 


R3 


C7 


R4 


D7 


R5 


D7 


R6 


D8 


R7 


E6 


R8 


C8 


R9 


C7 


RIO 


C8 


R11 


C8 


R42 


G7 


R43 


17 


R44 


H8 


R45 


H7 


R47 


H7 


R48 


17 


R49 


H7 


R50 


H6 


R5t 


H6 


R62 


H6 


R63 


17 


R64 


J7 


R65 


J7 


R66 


J6 


R97 


17 


R98' 


H6 


RlOl 


86 





MP2 MP5 MP4 
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GRID 

LOC 


R144 


H2 


R145 


G/H2 


R146 


H/11 


R147 


H2 


RUB 


11 


R150 


J2 


R151 


J1 


R152 


J1 


R153 


J2 


R156 


J2 


R157 


J1 


R160 


J2 


R162 


J1 


KI63 


J1 


R165 


H2 


R166 


H2 


R167 


12 


R168 


11 


R169 ’ 


12 


R170 


H2 


R171 


12 


R172 


12 


R173 


12 


R174 


12 


R175 


H2 


R176 


J2 


R177 


J2 


R178 


J3 


R179 


J3 


R1B0 


J1 


R181 


J3 


R182 


H2 


R183 


H2 


R184 


J2 


R185 


J2 


R202 


C/D4 


R203 


C/D4 


R204 


C/D4 





GRID 

LOC 


REF 

DESIG 


H4 


R305 


13 


R306 


H4 


R307 , 


13 


R308 


J4 


R315 


J3 


R3t6 


J3 


R318 


J4 


R319 


J4 


R320 


J4 


R321 


J5 


R322 


J3 


R407 


J3/4 


R40B 


H4 


R409 


H4 


R410 


14 


R4I1 


14 


SI 


14 


S2 


M/14 


S3 


! 14 


U1 


i IB 


U101 


14 


U102 


15 


U201 


H/15 


U202 


J4 


VR6 


J4 


VR7 


J5 


VR19 


J5 


VR104 


J3 


VR105 


J5 


VR113 


H5 


VR204 


H5 


VR205 


J4 


VR308 


J4 

J/K6 


C306 , 


J7 


C306 


K7 


R3U9 


J7 

i 


R310 




K7 

J6 

K6 

J7 

K7 

15/6 

JS/6 

J6 

J5/6 

H5/6 

H5/6 

H/17/8 

18 

H8 

H7 

18 

A3 

A7 

F/G6 

B/C8 

F/G2 

12 

F/G4 

14 

H8 

H8 

17/8 

E/FI 

E/F2 

D3 

E/F3 

E/F4 

J6 
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8-3-1 CHANNEL A AI^DB AMPLIFIERS , 

8-3-2 Input Attenuator 

8-3-3 The input Impedance on all ranges of the 
VOLT/DIV switch Is one megohm shunted by a 
capacitance of approx 30 pF. The attenuator divides 
the Input signal by 1 in the 2 mV/DI V to 100 mV/ 

DI V ranges. The .2 V/DIV to 1 V/DIV ranges are 
divided by 100. Frequency compensation maintains 
the same ratios at high frequencies. 

8—3—4 Preamplifier 

8-3-5 The preamplifier is a three-stage differential 
amplifier with switched gain control and input pro- 
tection. Diodes CR101/VR104 and CR102/VR105 
limit excessive signal swings from the attenuator to 
approximately ± 4.2 V. 

The signal is applied to the first differential amplifier 
stage at pin 6 of UlOl b/d via source-follower QlOl and 
emitter-follower UlOlC. In conjunction with the input 
attenuator, ranging is accomplished by setecing different 
emitter current paths in the first and the third pre- 
amplifier stage. In the first stage, this is effected by 
switches Q103 and Q104 and in the third stage by 
U102b, U102a and Uf02e. Example: In the 2 mV, 5 mV 
and 10 mV positions, the VOLTS/DI V switch connects 
the voltage from the junction of R 182 and R183 (approx 
-6 V) to the base of 0104. 0103 is cut off and 0104 
routes the emitter base current of UlOlb and UlOld 
through CR106a R125and CR106b R126 respectively. 

In ranges 20 mV to 10 V, 0104 is switched off and 
0103 conducts. The following table shows which switches 
are active (conducting) in the different VOLT/DIV ranges. 



8-3-6 When switching the gain of the first 
, differential amplifier stage a small unbalance may 
occur. This is compensated by adjusting R1 1 4. The 
second preamplifier Is balanced by adjusting 8148. The 
output amplitude of the second stage can be reduced by 
VERNIER R149 which can be set from the front panel. 
Overall gain for channel A is adjusted by R162 which is 
part of the third preamplifier stage. R 175 is used to 
adjust the balance of the third stage. ' 

8-3-7 Channel B is equivalent to channel A except 
for the connections from the first to the second pre- 
amplifier stage. When B INV is selected, the signal is 
inverted by reversing the input of the second pre- 
amplifier stage (Service Sheet 3A). Balance for channel 
B and B INV is adjusted with A2 R237. 

8—3—8 Common base stages QUO and Q109 

8-3-9 For internal triggering, one output of the 
third preamplifier stage is buffered by common base 
stage 01 10 and fed to the sweep circuits. The other 
output is buffered by the common base stage Q109 and 
applied to the CHOP/ALT control circuit. In this stage, 
the signal can be offset by a current derived from the 
vertical position potentiometer R159. 

8—3—10 Chop/ Alt Control 

8-3-1 1 The CHOP/ALT control switch consists of 
CR301, CR302, CR303 and CR304. The diodes are 
biased by the CHOP/ALT control flip-flop A3U8a 
(Service Sheet 4). During channel A operation, A3U8a 



INPUT DIVISION 
FACTOR 


VOLT/DIV 

RANGE 


Q103 

XI 


Q104 

XIO 


U102b 

Xt 
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Q output i$ low. This causes CR303 to conduct apd 
CR304 to cut off and thus blocks the, channel B 
signal. As Q output of A3U8a is high, CR301 is reverse 
biased (cut off). CR302 conducts allowing the channel 
A signal to pass. During channel B operation, the 
situation is reversed so that only the B signal is displayed. 
R322/CR312 and R321/CR1 13 make the low-high 
transition of A3U8a outputs faster in CHOP or ALTER- 
NATE modes. 



8—3—12 Current Source Q303 

8-3-13 When A+B mode is selected. Preset and Clear 
of A3U6a are low, causing Q and Q outputs to go high. 
CR301 and CR303 are cut off. By switching ground to 
the junction of R316 and CR309, Q303 is enabled. 0303 
compensates the larger currents which would otherwise 



be produced by the sources at the outputs of channel A 
and channel B amplifiers. CR302 and CR304 are for- 
ward biased. With both diodes conducting, a composite 
signal (algebraic addition of both channel signals) is applied 
to the vertical output amplifier via the delay line driver. 

I 

8—3—14 Delay-Line Driver 

8-3-15 The signal from the CHOP/ALT control 
circuit is applied to the delay-line driver Q301 and Q302. 
The signal is then delayed by approx 160 ns and applied 
to the differential amplifier Q417 and Q418. Two transis- 
tors within U401 form a differential amplifier. The gain 
characteristics over the full voltage range are linearized 
by using the emitter base diodes of two transistors in 
U401. When differential amplifier U401 is in saturation, 
CR408 or CR409 start limiting. 
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CHANNELS AMPLIFIER 

NOTE: The only difference, functionally, between CHANNEL A and CHANNEL B amplifiers 
is the inclusion of the B INV switch, as shown below. Everything else is identical, 
CHANNEL A utilising ’00 series reference designators, CHANNEL B utilising 200 
series reference designators. 
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A3 TRIGGER BOARD 01223 -66503 
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H3 
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A2 
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C3 
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14 


Q9 
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R19 
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C4 
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the sync pulses rfeach the’TV 
ielocied, the sync pul^ are 



charge . 
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8-4-7 Trigger Aniplif iof 



V ^ 

, , t 



i.ry 



.9-4-& I he triager signal is dc or’, through* C27, ac 
Bv; • ^ tmipled to t^ trig? amplifier Q3. Q4, Q5, G6 and Q7 

.‘^'i ^ a 2 r. 4 ,_t *.i_l _i I !_ 



'';At>thQ input'of the trigger amplifier^ the signal is offset 




’ 'Sz^ssl^tjj ’the slop6 on which the threshold level. Is 
, defined. so that'thedc level of the tri 

kL.. xJ i i I t- 



trigger 



aniplifierMf the salhefdr. In verting (-} or non-inverting 
(+) bperatfod’ ' ► , 



8-4-9 ' TV Sync Separator, 

t \ ■ , 

8-4-10 ' The TV Sync Separator separates the frame 
and line sync pulses of a composite video signal It 
outputs either line sync pulses or a frame sync signal to 
the trigger circuit Frame sync is automatically selected 
with time base switch settings 100 ps to 0^5 s, A high 
level is applied from R53 to the preset input of U8b. The 
line trigger path is disabled* QIO conducts and the output 
of'U1 1 pip 10 is high* Cl 1 and R29 filter out the video 
portion of the TV signal so that, when a sync pulse occurs, 



, 'V ,i' M-v'; ■ 
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Figure 8-4-1, TV Sync Separation 



8-4—11 TV line trigger is automatically selected with 
sweep ranges 1 jtis to 50 ps, the Frame Trigger circuit 
being disabled by a low on the preset input U8b, The low 
is also applied to the junction of R53/R36 so that the 
line trigger circuit is enabled* Line trigger pulses cause Q8 
to conduct. Pulses are shaped by QlO/Ul 1 and fed via U2 
to the input Schmitt trigger U7a. 



8—4—12 Trigger Circuit 

8-4-13 Trigger signals are applied to Schmitt trigger 
U7a either from the trigger amplifier to input B or from 
the TV sync separator to input C* Input D is used to 
disable U7a during sweep and input A is used to disable 
the Schmitt trigger when Ayersus B mode is selected* To 
accept a trigger signal from the trigger amplifier (input B), 
inputs A, Cand D must be high, Schmitt trigger U7a switches 
on both transitions of the input signal, but only the negative 
transition is used for triggering. When a positive transition 
appears at input B of U7a, the output at pin 6 goes low 
and is inverted by Ula* This low to high transition cannot 
clock U5a and output Q says low with U3b disabled* 

8—4—14 When a negative transition at the B or C input 
of U7a (either from the trigger amplifier or from the TV 
sync separator) the output at pin 6 goes high* Approx 30 ns 
later (caused by the propagation delay of U1a/b/c| U3 
pin 5 goes low* The output signal of U7a (high) is imme- 
diately present at U3 pih 4 and, as U3 pin 5 is still high, 
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U3 pin 6 goes low. U3 pin 6 goes high again when the 
delayed signal at U3 pin 5 goe^ low. Besides this signal 
flow, the U7a output signal, inverted by Ula, clocks the 
high J input of U5a to the Q output which enables U3b. 

' When U3 pin 6 goes high, U3 pin 8 goes low and clocks 
U5b. The Q of U5b goes low and A2Q12 (Service Sheet 5) 



is switched off.^This allows the time base capacitor to be 
charged and a ramp (sweep) is generated. The Q output of 
U5b is fed Via U4a, U2b and lit 2a to the blanking amplifier. 
To prevent a new trigger signal from being accepted during 
a sweep/ U5b Q also pulls U2a pin 8 low so that U7a is 
inhibited. ' 




Figure 8-4“2. Trigger Cij'cuit 
8-4—15 Reset and Circuit 

8-4-1 6_ When A2 QI2 l^eryice Sheet 5) is switched off 
by U5b Q, the voltage ^ort the ramp i^pacitor (C28-32) 
increases. This signal is amp.liHed by emitter followers A2. 
Q13 and Q14. When, depending on 'the sweep length ad- 
justment (A2R98), the threshold lei/el of A3lJ7b (Service 
Sheet 4) is reached, ouput pin 8 goes loyy. This clears 

U5b via U12a and UlOa. U5b Q goes High and switches 
A2 Q12 back on. This allows the ramp capacitor to dis- 



charge. The low Q of U5b sets U2a pin 8 high, enables ; 
Schmitt trigger U7a and blanits.the trance dUrmgVeset. • ’ 

8^4-17 . The reset signal Jrom U7b pin 8 also starts , 
the hold-tbff timer U6b. U6b 5 goes low.for a time \ ; 

determined by the holdoff capacitors (A9C1 -C4) and / 

. the Vernier setting (A9R4). T^e low from U6b,Q is inverted 
by,yt2band UlOb which clears f I ip^-f lop U5e. Although, 
U7i has been enbaled by the resetj f rorri U7b pin 8, 
no trigger can occur because U3b pin 1 0 is held Ibvv by 
U5a Q which'disables U3b. 
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Figure 8-4-3. Mo|d-0,ff Timing 
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8-4-18 Auto Baseline 

8-4—19 Auto Baseline Off 

8-4-20 When the trigger level vernier knob on the 
front panel is pulled out, auto baseline is switched off„ 

A square wave from the probe adjust oscillator Is applied 
through UlO to the U6a A-input. As long as no trigger 
signal appears at U7a, U5a Q and the B input of U6a are 
high* The pulses at the A input of U6a cause Q to stay 
high all the tiryie until a trigger pulse appears*U6a U 
is low and disables U3, so, that no signal can start a sweep 
at the preset of U5bl VVheri a trigger signal appears, U5a 
Q goe^low^'A low ^t the B' Input of U6a sets Q low and 
3 high, independent of ;the signal, applied to the A inputs 
..After the^ trigger circuit reset at the end of the 

sweepi^nd hold off period, it vyaits fdna new trigger. 

■ . ■ ■■ ■' -I V '■ 

. S-4~?1 Auto Basel^e OiTj , ,, > 

; . B ^-22 .When theitrigge^' level vernirf krrafa is’depressed, 

I ( ',i 'auto baseline is enabled Vf, noirtggCT a^pebrs within approx 
I ^ A MO ms. In ihis'siptting, A.input 0^^^ If a 

trigger app^rs,' U5a ,S glifes' low, Jhis^usi?' USa u tb go 
higli'arid Q to go lovr. ;^t ^he en^ of hblti-ofi^ time, 

; 'I ' ' ' 
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UEd is cleared which causes a positive transition to the B 
input of U6a* U6a Q goes high for the lime determined 
by Cl 4 (500 ms)* If no trigger appears, U6a goes back to 
its stable state (3 = high). The high from U6a 5 presets 
U5b via U3. U5b 3 goes low and starts a sweep. When 
the sweep length is delected, U7b pin? 8 clears U5b via 
Ul2a and UtOa and stops the ramp gerleration. Thr/reset 
from U7b pin 8 starts U6b. The low from/^U6b 5 is inverted 
by U12b, UlOb and U3 and sets the preset input of U5b 
high. After the hold off lime, U6b switches back to its 
stable state. Q goes high and pulls preset of U5b low 
which starts a new sweep. 




Figure 8-4-4. Auto baseline timing 
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8-5-1 HORIZONTAL SECTION - 

RAMP GENERATOR; DEFLECTION 
AMPLIFIER 

8—5—2 Ramp Generator 

8—5—3 The ramp generator consists of Q1 1, Q12, 
ramp capacitors and resistors. Q1 1 works as a constant 
current source where the current can be determined by 
RIO to R17 timebase resi^ors. Q12 works as a switch 
which Is activated by signal 19 (Service Sheet 4, A3 U5b 
Q output). Before a sweep starts, A3 U5b S is high and A2 
012 conducts. The current from the 100 V supply Is fed 
through R44 to the setected time base resistor thence via 
Q1 1 and Q1 2 to ground. Ramp capacitors are not charged. 
When Signal 19 goes low, Q12 cuts off and the selected 
ramp capacitor charges. For 1 s/div and 2 s/div sweep 
speeds, the adjustable current source (A9 01} improves 
adjustment accuracy for these slow sweep ranges. 

\ 

8—5—4 Impedance Matching 

8-5-5 .The increasing voltage from the ramp capacitor 
is amplified by Darlington pair Q13 and 014 (used because 
of high input impedanre and high current gain). The 
voltage level of the ramp is sensed from the emitter path 
of 014. The setting of R98 (sweep length adjust) deter* 
mines the ramp level at which the Schmitt trigger A3 
U7b (Service Sheet 4) clears A3 U5b. A clear pulse at 
A3 U5b sets ^output back to high which causes A2 
Q1 2 to conduct. The ramp capacitor is now discharged 
through 012. 

8—5—6 Sweep/X*Y Operation 

8—5—7 In sweep operation, 014 output is switched 
to the horizontal deflection amplifier. In X-Y operation, 
the channel A signal, amplified by 025, ts applied instead. 
Gain and dc level adjustments in the 025 circuit allow the 
X*amplitude and shift to be calibrated independently of 
rwrnial sweep. 



8—5—8 Horizontal Amplifier 

8-5—9 The ramp signal is amplified by differential 
amplifier 015 and Q16. 017 supplies an offset current 
to the base of Q16 which Is controlled by R3 POSITION 
CONTROL. The following figure shows a simplified 
schematic of the left half of the output amplifier. 0415 
works as an amplifier stage with current feedback via 
R437 and CR403 to the base of 041 5. CR401, a Schottky 



diede with approx 0.4 V forward voltage drop, prevents 
Q41 5 going Into saturation when a positive input signal 
appears. CR403 is used to lift up the clamp voltage of 
CR401 by approx 0.7 V. If the input signal becomes too 
negative, no more current is supplied to the base of 
0415 and the transistor cuts off. CR405 clamps 041 5 
base approx 1 50 mV more positive than its emitter. To 
reduce the emitter-collector voltage by one half, base 
stage 0413 is added in series to 04 IB, as shown in the 
schematic. 



»1G0V 




Figure B-5— 1. Simplified Horizontal Deflection Amplifier 

■ ■ 

8-5-10 VERTICAL OUTPUT AMPLIFIER 

8-5-1 1 The end stage is comprised of two identical 
amplifiers. 0407 and 0405 form a cascode amplifier 
with negative feedback from the collector of 0405 to the 
base of 0409. Under static conditions, 0401 and 0403 
work as a current source which is driven by 0405. In 
this case dc biasing of the output stage is controlled 
by 0409. The current, approx 25 mA, through 0401, 

0403, 0405 and 0407 is determined by R401. 

' » 

8—5—12 When ac is applied to the output amplifier, 
Q401/Q403 together with Q405/Q407 work as a push- 
pull amplifier. The input signal for stage Q401/Q403 
is applied to the base of Q401 via C405, 041 1 drives the 
relatively high input impedance caused by the high 
voltage variation necessary to drive the CRT. 
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8-6-1 VARIABLE PERSISTENCE AND 
STORAGE 

8-6-2 Pulse Circuit 

■ S'" I 

i . * 

8-6—3 To achieve variable persistence and storage, 
the pulse circuit is used to apply various voltage levels 
and pulses to certain elements in the CRT, Mode selection 
is made by switch SI which controls circuitry on board 
assembly A6. The pulse generator consists of Q1, Cl and 
Q2, where Q1 works as a variable current source. The 
current through Q1 is determined by the setting of R2 
in VAR PERS mode and by R1 in the VAR STORE mode. 
The current through Q1 charges' Cl until the critical 
voltage at the gate of 02 is reached. Q2 then switches 
through and discharges Cl via R8. This causes a fast 
positive voltage peak across R8, After a short time Cl is 
di'sicharged, 02 stops conducting and a new cycle starts. 
The frequency can be varied between 0 and approx 29 kHz 
in VAR PERS and VAR STORE modes, as measured at 
the junction of R8 and 02. 



8—6—4 Var. Persistence Mode 

8-6-5 Variable persistence is achieved by pulsing 
the storage mesh of the CRT, This has the same->effecl as ' 
erasing the signal written on the storage mesh. However, 
complete erasure depends on the number of pulses applied 
in a certain time. Thus, with VAR PERS potentiometer, 
in MAX position we have the same conditions as in 
WRITE mode and no pulses are applied to the storage 
mesh. As the setting is decreased, the number of pulses 
increases, and the persistence decreases. 

8-6-6 When VAR PERS is selected, part of the 
voltage from VAR PERS potentiometer R2 is applied to 
the emitter of Q1 arid starts the pulse generator. These 
pulses trigger the dual timer U1. Depending on the time 
coristants R12/C3 and R1 1/C2, pulses at output Ufa ?T 
have a width of approx 200 ps and at Ulb S approx. 17 ps. 
As U3 pin 13 is pulled low cy SI STORE switch (released), 
no pulses from Ula Q can be applied to the flood gun 
grid. Q3 is conducting and the flood gun grid can be 
adjusted with R15. 
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Figure 8-6-* K Storage Control 
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•■ -UBb^ CR 3,i^ha'iR27.to'thrfbase6f Q4.Jheoff5^;liOTlat • ') /■,'• «^Ma ^qtt;jU'po$»t|ye f»0UeJ: . 

the collector of Q4 is determined by netvrorkR29, \B30j,i‘ ‘ *'■' . V .l ' j • ..Vh^uI if. 

• I-. J /'DcuLlZi'A i' ' ' blanks.the trace during erasure, (lJ3b pulls, ' 

CR21.R59 and, ^40 |Bnghtn;Ad|.). Diode Cp^ii/iforyrard ' signal 27. low) )|r' ,r^, 

biased and’the pulses can'be applied to thei^torage rnesh.'/ l, ' ! ' . , ' ,i H 

Persistence decreases with increasing number' of , , ' • Vclears A3U5a>nd,'priiets' U3U5b {see sig^^^^ ' . . ; ; 

U8b pir»6'is low and cbns-^uenily the brigbtpess potep- /' j y,' ’ • 24, A3U9by A3Ul6b, A3U3d, Service She^//. /<’ 

tiorneterRIShasnomfluence: ' jV J'y' '--'’ , ■ ' ;'4)/al$o clears' ASU^irSING'te^^ . • • - 

yi ' v-. \ ' ' V-/'' O' y v 

' '. ’ ViV ' ' - . , ‘ . triggers A6O23 at'the end <^,f;tn» 6(i0 ms pulse'',', W., 

’ ^ ‘ ^ . ' 1’ 1 (trailing edge, ni^atWe'trd^hsItior))^ ' . »- ' 

latiyetrpnslrr;': v . , . , v,,y y., .-.V, ' ;• v M 

' ' tion at pin 3 or pin 4, of timer A6U6, The negative transition ' i,:8-6-'|^. . Vllhen A^6U2a/is 

‘may be generated, externally (rear panel REMO f C ER^SE ^ y goes-fijgh for about 400 ips.:'T,h|6' ® ' 

, conpector);' manually in write and 'varjablepersls)!8rice>' y ’ ,Cy. '•■’ . y , ,.y ';,y‘‘v.,,v'tj’,yV!;y':‘ , ■'! 

a.it/vmatiMir,, ’ ' , 0 ’ ' V' ' . ^ hbfds,bl3nkingisignal 27 Idv/, , B ’ 

ilSB availably froni''' y y / ' 'yy •holds A6U5a^ • • ' y V';/; ■'yBy 

lit/Service' Street V' ' ' j ■•' • '• 

iw Akh'i -i' Thl» W , ' ’ triggers A6'J2b pn the trai ling edge. . / . , 

•♦I ai line CMU U» cai^ii atnrcop’ia ri i»«i I A MW . ’ 1 . , ^ ' , ' . - ' 1 * ' . ' i»' . ' ‘1 / 

which defines tha pause between end of sweep anu* ; / . , ^ 4 n l. rx^ .u' ‘ir* *> 

!l_ AL„. L. .U. «,:u 1 1* ...itL: , . output a tuts off 09, OtO then. lifu the collimator , - 



y ' 8-;76-8; Erase bycle \ 

8-6-9 ; The erase cycle IS initiated by a negative trpnslrr,’' , 

tion at pin 3 or pin 4, of timer AfiUe. The nedative transition *' ■ : 
‘may Regenerated externally (i 
conpector); manually in write 
modes, or automatically. ’ 

' ' ' - -I ; , ■ . y, . 

» 3^0^] p In auto ewe, the positive pujise availabt^ froW 

' the hoid-bff monostable (A3U6, Q outputir 5? ' 



"commencement of the bi^ase cycle^ U7's positive^ variable 
width, output pul^: ' / ' / 

' , j ;*' •■ I , 









by about. ?Q V.. 



A3U9a (see signal 25; &rvice Sheet 4, 
. ; A3Ut0d, A3U,9b)j 



clears A3U5a and, in singje shot rnod»J, 8—6^14 On, being triggered by the U2a pulse^trsiling 

I ^ ^ nrnduce^’a 600 ms odsilive OU)se.(Q) which: 

, I 

is.differentiat^ so that the, negative go'ihg . 

i ( trailing edge provides a'iiegative'tr3nsil:ipn ' •, u‘. i..'., .,.ti \/ ' 

• ' Acmc . • H ■ ■‘ j' ' ' , ) , switches the storage mesh to about +13 V 

1 to trigger A6U6 at pm 4. '• ,r .) . r| , • . . jj-., i...iiqi, 

. ;i , , , ■ , • .. (by switching on U8a in additional to U8b 

r ' iV' ‘ . , ■ ' ■ .1 1'J ' ' ■ ' f ' ' ' i' <.'iV • 

8_6_1 1 When A6U6 is triggered, it produces a posi- . *• '^v/ ^ 



',y . edge, U2bproduces.'a 600 ms, pbsitive pulse lQ). which: 

.■ ••■„ . ■' ;■» (' ■•'■■ . ' ■ ■ ■•' ’• . 

re goihg, .V, I holds' blanking signal 27 low, * 



^^iye pulse at the Q output of 500 ms wldihj(,r=^ » * 

Rgs). This pulse turns on Q7, arid Q6 switches the v ' r T 
+1 56 y suppiy via R38 to the tube's storage me^lvi , ^ ^.1 1 \ 



on U8b in additional to USa'when store or 
v/rite are selected).' « ^ 






thus erasing the stored information 
8-6-12 For control purppses, 



joe 5 sior^ge Vi -..i' ■ ' ’ , — . — • , , , ■ ' ' % 

f , ^ . ^ f The pdlse complement from the □ output Is differenpated.M/ ■ 

,'i. (C 16/l^28lj' so that the, trailing edge clears A3 U?b j 

s. a portion of the sto/a^i * v' 23, Service Sheet 4).. ^ ! ** . /, * ' *^ ' * ' ’ ® 
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Figure 8-6-2. Erase Cycle . 
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' 8*^6r-:j 5' Write (VIode 
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. WUh Write Mode selected, pulse generator 

i Q)(Q2 is djsabled and U3 a pin 13 is set low via the store 
switch. Q3 is conducting and the flood gun grid is held at 
approx'— 8 A/jde^ndinq op R1 5 setting. The collimator 
voli!age isapproxs+70 V. Asall inppts ofy8bare,Iow, ^ 
U8b pin 6 is high and enables the brightnew vernil^lr..With 
. the brightness vernier, the!vo|tage a<the storagv* mwh 
can be varied from approx ^ti V to *t7:5 volts. pin 12; 



is held low because a high level is derived frorr^ R W via '1 
« the store switch. . \ 



8—6—17 Store Mode (Variable Store and Tirm) 



8-6-1 8 When the store mode is selected (but not 
AUTO STORE), flip flop U3c/d is set (U3d pin 3 low) 
and a low (Signal 21) Is applied to A3U2 pin 1 on the 
Uigger board (Se^ice Sheet 4). Consequently A3U5a and 
A3U5b are clear^ and the trigger circuit and sweep are 
disabled. On &rvice Sheet 6, U8a pin 13 is high, causing 
a low at U8a pini2. U8b pins 3, 4, 5 are low, U8b pin 6 
high, enabling the brightness vernier. Thus, the storage , 
mesh voltage can be varied between approx. +4 to +7^5 V, 
influencing the store time. \ 



8-6—18 In store mode, pulse generator Q1/Q2 Is 
enabled. Depending on the setting of VAR, STORE 
control R1, the frequency can be varied between 0 1 
and approx 29 kHz. Ulb H output no influence^ 
on the storage mesh, because a high at U5a pin 10 ' 
disables this signal. 



8-6-20 Ula Q output signal is applied to the base 

of Q3 through U3a and U3b. When 03 is cut off (no 



pulses from Ulti'S) the flood gun grid iSt switched to 



approx —1 10 y and cuts the flood guns off. N^ative ■ 



pulses at bas€ipt Q3 cause 03 conduct. This allows 
the flood gup eiecU^ strikp the storage n^sh. | ‘ 
Maximunp stp^e ^ime can be»a^hleved with flood gun 
grid set to 10 V and with stoj’age mesh at +7.5 V. 



8-6—21 v\^The erase cycle is disabled because the ^ 

+5 V'le^^el' derived from R62 is applied to U4 pin 12., U4 
pin 13 is th^s low and prevents U6 from switching Q7. 






8-^— 22 Aiitb Store Mode 



(8r6T;23''! ' 'Auto Store. Mode works with write mode . 
and sii^gle^ sweep to capture a single event and to 
achieve; trax stores itme. |n Singlie Mode the sweep is 
armed during an erase cVcIe. ,As long as only write is 
selikted, p3 conducts and provides approx 7.8 V at the 
flood gun |)rid, ; , , , 






Service, 



8—6—24 •' ;ln Write Mode, a -^5\V,level js applied to the 
.basi of Q12L The ‘coliectpr of Q12 shov« a low level 
whith, when Singly is elected and the auto store, switch ' 
is closed; is applied to U3 pin 9’via the released CTORE , 
svntch. U3b pin 8 goes high and cuts Q3 off. The '<-'1 30 V 
supply is now.applied to the flood gun grid th. ough R16, 
and the flood guns are completely switched off (max ' 
store time). The signal can now be vyritten ort the storage i 
.mesh as in Write Mode; the written signal,. however, is '■ 
not visible, because the flood guns are switch^ W | 
Wjten switching out of Auto Store the instrument 
reverts to Write Mode. , , . ' ' 



£^6-t 25 Auto Store is only possible with, Single .Mode! 

Jhis is to avoid storage m^sh damagd whiiLh may occur', 
if the trace strikes an undischarged storage mesh. ^ 
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HEWLETT M PACKARD- 



; CATHODE-RAY TUBE WARRANTY^ 

. ■ ^ : ' ' ' ' * ^ \ ■ 

The cathode-ray \ tube ICRTI supplied , in your' Hewlett-Packard 
Oscilloscope and replacement CRT's purchased from hp are warranted 
by the Hewlett-Packard Company against electrical failure for a 
period of one year from the date of sale. Broken tubes and tubes 
with phosphor or mesh burn? are not included u"der this warranty. 
If the CRT is broken when received, a claim should be made with the 
responsible carrier. , 

Your nearest Hewlett-Packard Sales/Service Office (listed at rear of 
instrument manual) maintains a stock of replacement tubes and will 
assist in processing the warranty claim. 

We would like to evaludte every defective CRT. This engineering 
evaluation helps us to provide a belter product for you. Please f'H 
put' the CRT Failure Report on the reverse side of this sheet and re- 
\urn it with the defective CRT to the country of manufacture (see 
rear panel): 



Hewlett-Packard GmbH 
(Abt: Incoming Inspection) 
703 BOBLINGEN 
Her> enberger Str. 110 
Attention: CRT QA 



Hewlett-Packard Company , 
1900 t'jWden of the Gods Road 
Colorado Springs 
Colorado 80907 
Attention: CRT QA 



To avoid dafnage to the tube while in shipment, please follow the 
shipping instructions below; warranty credit is not allowed on 
broken tubes. , , ■ , 

SHIPPING INSTFi'JCTIONS 

It is preferable that the .ijefective CFJT be returned in the replace- 
ment CRT cartoh.,lf the^carton or packaging material is not available, 
pack the CRT accnrdirtg tb'the instruct'ibns below: 



'/ ^ . • ‘ I ■ 

Carjefully wrjjp the lube in )/4 inch thick cotton 
batting or other t padding material. 

■ /. /./ / ir . ■ 

2. Wrap the above , in heavy kraft paper. 

3. Pack wrapped tube in a rigid container vyhich is at 
least 4 inches larger than the tube in each' dimension. 

4. Surround the tube with at .least 4 Inches of packed 

excelsior or similar shock absorbing material; be sure 
the packing is tight all around the tube. ^ 

, Thank you, 

. i / CRT Department 
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HEWLETT Jip. PACKARD 



CATHODE-RAY TUBE FAILURE REPORT 



DATE. 



FROM: 



COMPANY. 
ADDRESS . 



1. hp INSTRUMENT MODEL NO ^ ^ ^ 

2. hp INSTRUMENT SERIAL NO : 

3. CRT SERIAL NO — 

4. Pleaf>{ describe the failure and , if possible, show the trouble on the appropriate 

CRT face belpw. ■ i . 






5. Is the CRT within warranty 7 Yes. 



6. hp Sales/Service Office. 



Repair Order No. 
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